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The Vega Model C-6024 offers 
unparalleled ease of use with its 
touch-screen and independent 
switches for line selection and 
instant PTT. It is a unique 
microprocessor based multi-line, 
multi-format, desktop radio control 
console with a capacity to handle up 
to 24 lines!. Any line may be 
configured for either a dedicated two 
to four wire radio circuit. 

The touch-screen display provides 
feature selection with a simple touch 
of a finger. The flexible system 
offers TLM (sequential tone line 
modules) to allow the operator a site 
for transmission and DLM (dial-up 
access modules) which allow the 
operator to select a dial-up site for 
transmission. PLM (telephone line 
modules) answer or initiate a call on 
the PSTN. 

Other system features include: 

* Easy expansion by adding the 
appropriate number of switch 
panels (each panel 
accommodates up to six line 
cards) 

’ Line activity indicators flash 
upon detecting audio 
‘TX ALL (simulcast) selection 
activates all tone lines and 
connected dial-up lines that are 
on hold 
** RX ALL upon selection will 
monitor all unselected tone 
lines 
a MARK IV company Group Select selection of 


Signaling Products Group TX/RX line combinations 


: ap ‘® Frequency Selection Standard 
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Pre-planning, care in running 
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and proper antenna placement are 
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Transcrypt’s Stealth 25 provides an APCO 

25 compatible interface to meet the communi- 
cation needs of both government and private 
users. With backwards compatibility the 
Stealth 25 operates in either digital or analog 
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nsal communicate in both narrow and 
wide band channels. These 
features allow the Stealth 25 to 
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cation between digital APCO 25 compatible 
equipment to conventional analog equipment 
with one quick turn of the channel knob. 

In addition to digital voice security, the 
Stealth 25 offers a unique analog scrambling 
option which provides voice privacy while 
operating in the analog mode. 

For more information on the Stealth 25 
APCO compatible radio, cal] 1-800-823-8180. 
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ditorial 


Did Nextel receive special treatment with ESMR license grants? 


Attorney Dennis C. Brown of the Wash- 
ington, DC-based law firm of Brown and 
Schwaninger has requested the FCC to 
cancel certain enhanced specialized mo- 
bile radio (ESMR) licenses held by Nextel 
Communications, McLean, VA, and to 
dismiss the applications on which the li- 
censée grants were based. Although the law 
firm represents many small businesses that 
compete with Nextel, no clients were 
named in the petition filed June 25, 1996, 
by Brown. Robert H. Schwaninger Jr., 
Brown's partner, is our regulatory consult- 
ant and columnist. 

If the relief sought by the petition is 
granted, it is possible that licenses for 
thousand of channels held by Nextel would 
be cancelled, perhaps freeing them for use 
by other SMR businesses. Nextel has not 
constructed repeater stations for a large 
portion of the channels for which it holds 
licenses, some of which would be affected 
by Brown’s petition. 

Brown examined a random selection of 
the large number of ESMR license appli- 
cations granted on Oct. 31, 1995, to 
Nextel, its subsidiaries and companies that 
since have merged with Nextel. His analy- 
sis finds that at least 71% of the sampled 
applications are defective on their faces 
and should not have been granted. 

Brown requested 42 applications; the 
FCC supplied 35, giving no reason for not 
supplying six of the seven that were omit- 
ted; Brown found 25 of the 35 applications 
were defective, a rate of 71%. The average 
number of channels per application is [50. 
An estimated 36,000 frequencies are rep- 
resented on the 600 pages that list licenses 
granted to Nextel, its subsidiaries and ac- 
quired companies on Oct. 31, 1995. If the 


deficiency rate of 71% affects them all, 
then about 26,000 channels would be 
affected. 


Application defects 

Here are some of the defects that Brown 
found: 

1. Required engineering documentation 
and evidence of frequency coordination 
had not been filed. 

2. Applications for which a waiver 
would have been required but for which no 
waiver was requested and for which no fee 
had been paid at the time of the filing of 
a waiver request. 

3. Applications for which no waiver was 
requested, but for which a waiver was 
granted without the payment of a waiver 
request filing fee. 

4. Applications that did not demonstrate 
compliance with the interference criteria 
that were in effect at the time that the 
applications were processed. 

5. An application that should have 
been barred by the freeze on filing of 
applications. 

6. An application for which the location 
of the proposed station could not be ascer- 
tained within the application. 

For any applications that are defective, 
there is ample precedent to indicate that 
the FCC should cancel the corresponding 
licenses and dismiss the applications, 
thereby giving Nextel no opportunity to 
cure the defects. That is the relief that 
Brown seeks. 


Can’t have it both ways 

One important point is that, one way or 
another, a fee should have been paid. Ei- 
ther an application has frequency coordi- 
nation and the coordination fee is paid, or 
an application includes a waiver request 
and a waiver fee is paid. Apparently, nei- 
ther fee was paid with these applications. 

It is uncertain exactly how fees would 
have been charged for these applications, 
and exactly what proportion of the appli- 
cations for licenses for the 36,000 chan- 
nels were submitted without proper fees. 
The following estimates use the 71% 
proportion, or 26,000 channels, as an ex- 
ample. 

If the FCC had applied its $105 waiver 
fee to each license for an average of 150 
frequencies each, the fees for 26,000 chan- 
nels would have amounted to about 
$18,000. If it had applied the fee to each 
channel, the fees would have reached about 
$2.7 million. The FCC usually is a real 
stickler for dismissing applications that are 


not accompanied by the necessary fees. 
Why were these applications processed? 


Frequency coordinators 

At least two frequency coordinators, the 
Personal Communications Industry Asso- 
ciation (PCIA) and the Industrial Telecom- 
munications Association (ITA), offer co- 
ordination services for ESMR applica- 
tions. At the minimum $17 per frequency 
per site charged by one particular fre- 
quency coordinator, PCLA, the coordina- 
tion fee would amount to $442,000 for 
26,000 frequencies. At the maximum $150 
per frequency per site charged by PCIA 
and ITA, the fee would be $3.9 million. 
Were frequency coordinators deprived of 
revenues to which they otherwise would 
have been entitled? 

ESMR channels are given a value of 
$50,000 each by business brokers. Using 
that figure, the 26,000 channels that 
Brown’s analysis indicates could be sub- 
ject to license cancellation are worth $1.3 
billion. 

Imagine that you operate a small SMR 
business, and you applied for some addi- 
tional frequencies. 

If your application required a waiver, 
but you didn’t pay the waiver fee, would it 
be granted? 

If your application required frequency 
coordination, but you didn’t submit evi- 
dence of such coordination, would it be 
granted? 

If your application required engineering 
exhibits to support proposed short-spacing 
to other radio communications facilities, 
but you didn’t include such exhibits, would 
it be granted? 

If these applications for thousands of 
channels required waiver requests, fre- 
quency coordination or engineering exhib- 
its, not to mention the necessary fees, and 
they were submitted without them, why 
were they granted? 

—Don Bishop 
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The Motorola R-2600: It goes 


the distance on Squaw But 


A 


Who'd have thought a Communications 
ystem Analyzer would make it all the way to 
“the top of Idaho’s treacherous Squaw Butte in 
the dead of winter ~ and still perform without a 
hitch? 


Brad Rau, Senior Technician at Gem 
Communications in Boise. That’s who. 

Brad depends on his Motorola R-2600 for 
radio testing in some very remote sites. It’s 
portable. And it’s built Motorola-tough. Which 
means the Motorola R-2600 will test two-way 
radio, paging and cellular telephone systems in 
some of the roughest terrain and weather 
around,..without a worry. 


Plus windowed displays with soft key controls 
provide access to the comprehensive RF testing 
and signal encoding/decoding functions. 


Call today for more information on the 
Motorola R-2600, priced from $10,950. And 
now it’s even easier to buy from us. Simply ask 
about our easy leasing — or charge it to your 
Visa or MasterCard. Discover where the 
Motorola R-2600 can take you! 


800-505-TEST 
818-365-5742 Dept. 439 FAX 


Cal 


ruse. (MA) MOTOROLA 


“ and Motorola are registered trademarks of Motorola, Inc. “The Test You Can Trust” 

and "What you never thought possible” are trademarks of Motorola, Inc. All other 

marks and trademarks are the property of their respective companies. 7 : 

© 1996, Motorola, Inc. What you never thought possible.™ 
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C alendar 


August 

11-15—International Association of Public-Safety Communications 
Officials (APCO) National Conference, San Antonio, TX, Contact: 
800-949-2726. 


September 

16-17—Pre -PCS CDMA workshop on CDMA System Design, Engi- 
heering and Optimization, sponsored by Wireless Institute of Technol- 
ogy, San Francisco. CA. Contact: 510-490-6459; E-mail 
2026500@ meimail.com. 

19-21—Personal Communications Showcase, sponsored by the Per- 
sonal Communications Industry Association, Moscone Convention 
Center, San Francisco, Contact: 800-326-8638. 


October 


30-Noy. 1—WirelessWorld Conference and Exposition, sponsored by 
Cellular Business and Mobile Radio Technology magazines, Orange 
County Convention/Civic Center, Orlando, FL. Contact: Susan Link. 
913-967-1969. 


November 

22—Radio Club of America, Communications Symposium, 87th Anni- 
versary Dinner and Awards Presentation, New York Athletic Club, 
New York. Contact: Ron Formella, 201-652-6811. 


18-19—AMTEX, the American Mobile Telecommunications 
Association’s Markeung and Technology Conference and Exposition, 
Intercontinental Hotel, Miami. Contact: 202-331-7773. 


18-20—First International Congress on Commercial Trunked Radio, 
sponsored by the International Mobile Telecommunications Associa- 
tion, Intercontinental Hotel, Miami. Contact: 202-331-7773. 


1997 
March 


3—5—Wircless, sponsored by the Cellular Telecommunications Industry 
Association, Moscone Convention Center, San Francisco, Contact: 202- 
785-008 1. 

23-26—Energy Telecommunications and Electrical Association, New 
Orleans Convention Center, New Orleans. Contact: 214-235-0655, 


April 

22-24—International Wireless Communications Expo, co-sponsored 
by Mobile Radie Technology, Las Vegas Sands Convention Center, 
Las Vegas, Contact: 800-288-8606, 


May 

5-7—Yehicular Technology Conference, sponsored by IEEE Vehicular 
Technology Society, Hyatt Regency at Civic Plaza, Phoenix, AZ, Con- 
tact: Wendy Rochelle, 908-562-3870; Fax 908-981-1769, 


June 

2-5—Supercomm, sponsored by USTA and TIA, New Orleans Conyen- 
tion Center, New Orleans, Contact: 202-326-7300. 

16-20—UTC National Conference & Exhibition, sponsored by UTC, 
The Telecommunications Association, Oregon Convention Center and 
Red Lion Lloyd, Holiday Inn, and Travelodge Hotels, Portland, OR. 
Contact: 202-872-0030. 


September 

10-12—Personal Communications Showcase, sponsored by the Personal 
Communications Industry Association, Dallas Conyention Center, 
Dallas. Contact 800-326-8638. BR, 
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Our goal from the beginning 
has been to set a measurable 
standard for quality that the 
portable communications 
industry can depend on—and 
confidently expect. For nearly 
two decades that’s the way it’s 
been. Today, we’ve once again 
taken innovation in a new 
direction by lowering the price 
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way radio replacement batteries. 
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replacement battery specialist, eg , 
and invite you to contact one 
of our distributors for 
specific pricing information. 
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Frequency domain 
reflectometry 
vs. time domain reflectometry 


Here are the fundamentals of two measurement technologies and a nuts-and- 
bolts look at the practical implications for RF antenna systems. 


By Ken Harvey 


RF cable and antenna testing is increas- 
ingly important to sustain performance 
quality and to reduce maintenance costs. 
Frequency domain reflectometry (FDR) is 
rapidly gaining popularity in applications 
above 200MHz. How does FDR technol- 


Harvey is product marketing manager. Anritsu 
Wiltron, Morgan Hill, CA. 

Technical seminars, applications notes and 
analysis software covering antenna system mea- 


surements are available free from the company. 


ogy stack up against the traditional cable 
testing technique, ume domain reflectom- 
etry (TDR)? 

The simplified drawing in Figure | be- 
low identifies several common devices on 
a typical antenna tower. The drawing il- 
lustrates how both TDR and FDR tech- 
niques rely on the scientific principle that 
no transmission line component is a per- 
fect impedance match. At any impedance 
mismatch, some of the energy of an inci- 
dent signal is reflected backward toward 
the source, If these reflections are exces- 
sive, the antenna system does not operate 
properly. 

Several important factors should be con- 
sidered when testing RF antenna systems. 
First, TDRs have been in 
common use for many 
years and, as a necessary 
and practical consider- 
ation, experienced tech- 
nicians have adopted 
clever tricks and tech- 
niques to interpret the 
displays. Historically, 
TDRs have been smaller 
and much less expensive 
than FDR-based analyz- 
ers. FDR systems were 
only purchased by tech- 
nicians who needed the 
higher FDR frequency 
coverage for microwave 
applications. Although 
there no longer are size 
and price discrepancies, 
the fundamental techni- 
cal differences remain. 
(See Table | on page 9.) 


OUTPUT 
AMPLIFIER 


Stimulus signal 

Both TDR and FDR 
have similar acronyms, 
and both test for excess 


signal reflections in RF cables, but there 
the similarities end. The FDR technique 
sweeps the antenna system at RF frequen- 
cies. A TDR injects de pulses. Figure 2 on 
page 9 shows how the different stimuli re- 
spond in a typical RF antenna. 

The RF sweep used by FDR is sensitive 
to RF problems and accurately identifies 
the return loss of the antenna. A TDR’s 
pulsed de stimulus reflects little energy at 
RF faults. Further, almost 100% of the 
TDR's source energy is reflected by the 
antenna or any other in-line, frequency- 
selective device such as frequency com- 
biners, filters or quarterwave lightning ar- 
restors. This behavior is predicted accord- 
ing to the spectral energy density of the 


COMBINER OR FILTER 


POOR OR CORRODED CONNECTOR —_ p>“ 


PARTIAL 
TRANSMIT 


SIGNAL. 
REFLECTIONS 


TIE BACK | 
PINCHED CABLE. | 


CONNECTORS 


LIGHTNING 
ARRESTOR 


DIRECTION OF 
TRANSMITTED 


Figure 1. Transmission line faults, such as damaged lightning ar- 
testors, poor connectors, pinched cables and water penetration, 
reflect the transmitter’s output energy backward toward the source. 
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stimulus sources shown in Figure 3 below 
right. The TDR’s spectral content is splat- 
tered across a wide frequency range. The 
spectral magnitude of the output pulses 
tends to roll off rapidly at high frequen- 
cies. Typically, less than 2% of a TDR's 
pulse energy is distributed in the RF fre- 
quency ranges. 

FDR techniques generate an RF sweep 
that includes only the frequency range se- 
lected by the operator, allowing frequency- 


Table 1—Comparsion of FDR and TDR 


selective characteristics to be displayed 
clearly. Measurements include return loss 
(or standing wave ratio, SWR) vs. fre- 
quency and return loss (or SWR) vs. dis- 
tance, Instruments with frequency ranges 
as high as 1,200MHz and 3,300MHz are 
available for $4,000 to $7,000. Coverage 
to 8.6GHz and 20GHz typically costs 
$22,000 to $37,000. 

The need for higher bandwidth drives 
the requirements for more accurate TDR 


Frequency Domain Time Domain 
Reflectometry Reflectometry 


Stimulus signal 


Immunity to interference 


Compensates for cable 
insertion loss 

“Dead zone” problem 

Return loss accuracy 
Directivity 
dB Linearity 
Source and load match 
Traceability 

Measures antennas, filters 
and duplexers 


Measures coaxial cable 
Measures twisted pair cable 


Excellent 

Excellent 

Excellent 
NIST 


Requires special adapter 


Poor at RF 
Not linear 

Poor at RF 

none for RF 


ee. ee 
Measures waveguide ES 
a <= 


Inherently accurate Limited by time base 
Distance resolution Frequency dependent High, typically 


Finds open-circuit or Yes Yes 
short-circuit faults 


Typical price 


TIME DOMAIN REFLECTOMETER 


FREQUENCY DOMAIN REFLECTOMETER 


RETURN LOSS 


DISTANCE 


Figure 2. The stimulus energy of the RF sweep from FDR and the dc pulse from TDR propagates 


differently. 


$4,000 to $60,000 


Yes 
Yes 


$1,500 to $20,000 


NO SIGNIFICANT 
4----REFLECTION 


THE ANTENNA 
REFLECTS ITS 
RETURN LOSS 
MAGNITUDE VERSUS 
FREQUENCY 
RESPONSE 


Nae POOR ADAPTER 
CONNECTION REFLECTS. 
RF ENERGY 


time bases. faster pulse generators and 
faster sampling rates. These requirements 
drive costs. Several 1OOMHz-bandwidth 
TDRs are available today for $3,500 to 
$4,500. Models with higher bandwidths 
typically exceed $8,000 to $12,000. Band- 
width is determined by the TDR’s pulse 
rise time. A TDR’s pulse generator injects 
pulsed de signals or fast-rising de steps 
into the antenna cable. The equation in 
Figure 4 on page 10 is a good estimation 
for both. 

How can a TDR test the antenna system 
when the lightning arrestor is one of the 
new quarterwave types instead of the stan- 


SOURCE'S 
SPECTRAL 
DENSITY 


SOURCE'S 
SPECTRAL 
DENSITY 


Figure 3. The FDR sweep is confined to the 
operating frequency of the cable and antenna. 


dard gas-discharge capsule? How can the 
TDR test through duplexers or interference 
rejection filters? Simply stated, the TDR 
cannot test bandpass RF signal devices. 
Thus, TDRs tend to identify de parametric 
values that identify performance charac- 
teristics below 100MHz to 200MHz. In 
contrast, the FDR technique pinpoints RF 
performance information throughout the 
RF and microwave ranges. 


Distance accuracy 

Again referring to the example in Fig- 
ure 2, as reflected signals return at 60% to 
88% of the speed of light. the TDR’s fast- 
sampling analog-to-digital (A/D) converter 
digitizes the reflected pulse amplitudes, 
Synchronization for the generator and digi- 
tizer is controlled by a time base, the pre- 
cision of which decides the distance accu- 
racy in the resulting display. It is no won- 
der that the most accurate TDR-based in- 
struments come from leading oscilloscope 
manufacturers. 

The FDR technique requires that a fre- 
quency oscillator feed a swept-frequency 
signal into the transmission line, A radio 
frequency receiver measures the interfer- 
ence pattern generated when the swept RF 
source output signal adds and subtracts with 
reflected signals from faults and other re- 
flective characteristics within the tested 


August 1996 Mobile Radio Technology 


10 Mobile Radio Technology 


Figure 4, TDRs achieve high bandwidth with faster pulse rise time. 


transmission line. The vector addition of the 
signals creates a ripple pattern vs. frequency. 
A fast Fourier transform (FFT) calculates 
the distance-to-fault. The identical block 
diagram is used for RF network analysis. 
Predictably, the FDR-based products come 
from leading manufacturers of vector net- 
work analyzers. 


Photo 1. FOR instruments, such as this Site Master with detector, in- 


clude additional RF measurements such as RF power. 


The number of ripples in the return loss 
(or power) vs. frequency display is directly 
proportional to the electrical distance to the 
reflective point on the transmission line. as 
shown in Figure 5 on page 16. This electri- 
cal distance indication is inherently accu- 
rate and suffers no accuracy degradation 
due to TDR-type time base controls. 


The electrical distance is related to 
physical distance according to the propa- 
gation velocity. kp. similar to the TDR’s 
velocity correction factor for the same 
property. Cables with different dielectric 
types maintain different electrical propa- 
gation speeds. In the following equation, 
the integer number of displayed ripples, n. 


800 MHz Satisfaction 


Can you RECALL the last time an 800 MHz customer left your STORE completely satisfied 
with their purchase? #@ -- then let them SCAN Maxon's new TM-4800 trunking mobile! 


TALK-AROUND the industry is that the radio's exceptional audio quality and backlit 7-character 
alpha-numeric LCD are answering this GROUP's needs. This 15 Watt mobile operates in both 
conventional and trunked SYSTEMS, and its optional DTMF control mic provides telephone 
interconnect capability, 8-number storage/recall and controls radio functions. Manufactured 

to meet MIL-STD 810 methods | 
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procedures, it's CLEAR that 
this radio will perform with 
reliability for years. 


SEND your trunking customers 
away satisfied... PHONE Maxon 
today: 1-800-821-7848, ext. 399. 
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A World of Communications 


T-PASS® EXPANDABLE @@53 
TRANSMITTER & TRANSMITTER/RECEIVER 132-174 MHz 
MULTICOUPLERS Sai 


Unsurpassed expandability. Inherent reliability and 00-1000 Mz 
versatility. Superior cavity/ferrite transmitter 
multicoupler performance. The best long-term ] 


T-Pass expansion channels to system engineering and product support. 
fit in a wide variety of system 
requirements... 


3-quarterwave for 800-1000 
Miz. S0W applications. 800 MHz T-Pass trunking 
multicoupler system, with 
421-Series tower-mounted 
amplifier and high- 
performance receiver 
multicoupler system. 


Fan-cooled, 5-quarterwave for 
close-spaced, high-power 
800-1000 MHz applications. 


Ten-inch 3-quarterwave UHF, 
with 4" Vari-Notch® cavity for 
extra noise suppression. 


6.625" quarterwave VHF, with 
built-in low-noise preamplifier 
for maximum Rx performance. 


(U.S. PAT. 4.249.147, CAN, PAT. 1,133,598) 


For more information on T-Pass multicoupler systems, see our Seminar Subjects booklet, “T-Pass Expandable 
Multicouplers: Principles and Applications” (Lit. No. C2001F93). Also see T-Pass system brochures (Lit. No. C1011C94, 
C1021G93, C1031G93, C1041G93, C1051G93). Tech-Aids No. 92002 (Lit. No. D3001D93) and 93002 (Lit. No. D3011F93). 
Call us for expert assistance in solving your system design problems. 


SIGNAL BOOSTER SYSTEMS ¢ RF SYSTEM PRODUCTS * DUPLEXERS »« FILTERS 
TX RX SYSTEMS INC. - 8625 Industrial Parkway, Angola, New York - Phone: (716) 549-4700 - Fax: (716) 549-4772 
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We never thought ~ 
we could cut me 


12 


Photo 2. FDR techniques reject external RF interference at “live sites” 
such as this NAMPS cell site, where two competing service providers 
have co-located base station antennas. 


relates to fault location, L, according to: 
nxecxk, 
pu ee 
2x Af 
where 


¢ = speed of light 


Af = frequency sweep width 


Thus, the FDR analyzer’s distance ac- 
curacy is determined by knowledge of the 
cable’s propagation velocity. 

In general, TDRs have better distance 
resolution when testing short cables. When 


Photo 3. FDR techniques accurately compensate for cable insertion loss. 
Antenna return loss is clearly displayed. 


cables are less than 10 feet long, the FDR 
technique requires a wide frequency sweep 
to achieve adequate resolution because 
FDR’s fast Fourier transform requires sev- 
eral frequency display ripples before adja- 
cent problems are isolated. This is the pri- 
mary reason why TDRs are preferred for 


our battery 
budget any 
Jurther 


“Our battery costs went 
through the roof and kept 
rising. Now with Cadex, we 


get an extra year out of each battery.” 


CADEX 7000 
Programmable 
Battery Analyzer 


CADEX ELECTRONICS INC. 


CA 
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1-800-565-5228 FAX: (604) 451-7991 
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Sample of LI-4900 
STANDARD FEATURES 


* CSI BASE, an application for 
your PC that gives you com- 
plete local/remote program- 


ming control of your system, 
shows usage graphs and 
allows remote site monitoring. 


Built-in validator will validate 
up to 5000 user Id's. Will also 
validate other controllers on 
the same system that require 
external validation. 


Separate airtime accumula- 
tors for regular time and 
prime time per user Id. 


Front panel LCD display 
shows User Id, Repeater 
status, error messages, 

built in test and more. 


Removable Front Panel gives 
quick/easy access to all 
adjustments without removing 
the rack or interrupting 
service. 


* Separate E/E and 
DID/E&M lines are built in 


* Compandor 
¢ Universal overdial code 
* Speed dialer 


¢ Push to connect for 
selected user Id's 


* Two built-in RS-232 ports 


* Remote or Local 
Programming by PC 


* Can share channel with 
conventional repeaters 


¢ Fully LTR® compatible 


¢ Warranty: One year service, 
five year parts 


OPTIONS 


* Voice prompts 
(user recordable) 


* Call detail records 


¢ Built-in Modem (only one 
needed per system) 


* MF Signalling 


* Networking 


LTR* trunking on UHF 


Move over Pseudo-Trunking. Low cost LTR® controllers from 
CSI and new turnkey UHF LTR® radios (more to come soon plus 
LTR® conversions for many brands) have just made LTR® the 
new trunking standard on UHF! 


Real LTR® Trunking gives you the features and performance 
formerly only available on 800/900 systems, PLUS eliminates 
the expense and hassle of installing scan trunk boards in user 
radios. 


Unique CSI Overlay allows conventional repeaters to double as 
LTR® Trunking channels. Simply add an LT-4200 to each repeater. 
This allows you to phase in LTR® Trunking without adding 
repeaters or disrupting your conventional service. 


Call Ray Dashner today for the complete story on CSI UHF/800/ 
900 LTR® Controllers, CTCSS/DCS Tone Panels, Interconnects 
and more. 


Model LT-4900 for LTR? Dispatch / interconnect channels. 
$1499 dealer net. 


NEW Data Logger Option for LT-4200 
4200L extends the LT-4200 time/hits logging to include all 
5000 ID's. This allows the LT-4200 to log data from other 
brands of LTR® controllers on the same system. 


Toll Free (800) 545-1349 

Phone (805) 642-7184 

FAX (805) 642-7271 

e-mail sales @connectsystems.com 
www http://www.connectsystems.com 


Cartel 800-663-0070 
Eastcom 800-263-2323 


In Canada 
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| mac ® Connect Systems Inc. 
2259 Portola Rd. 
Ventura, CA. 93003 


LTR is a registered trademark of E.F. Johnson Co 
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short cables that cannot exceed 100MHz 
frequency range. A good example is a 
twisted pair cable for computer local area 
networks (LANs). The FDR appreach is 
better for coaxial cables, as commonly are 
used with Ethernet-based LANs, 
Improving FDR distance resolution is 
the reason design engineers will use 
67GHz-to-1 10GHz coaxial vector network 
analyzers (VNAs). The frequency range is 
needed to isolate segments of the circuit 


designs to sub-millimeter distances using 
the VNA's “time domain” mode. 

If we consider all the factors involved 
in a typical antenna system measurement, 
including not only the accuracy of TDR 
and FDR techniques, but also the ability 
to actually measure the physical length of 
an installed cable. accuracy requirements 
are not particularly strenuous. Field serv- 
ice technicians need accuracy and resolu- 
tion to a few feet for transmission lines 


certain radios (GP300/ 
CALL FOR YOUR LI 


SONIC OFFERS 4 
COMPANY SOLUTIO: 
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* Ear microphones 

* Throat microphone 
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VALUE ... Three good 


should... 
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licrophones 
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Photo 4. The 54100A series network analyzers 
for waveguide and/or coaxial FOR testing are 
available at frequencies to 3GHz, 8.6GHz, 
20GHz, 40GHz, 50GHz, 75GHz and 110GHz. 


from 10 to 1,000 feet long. This is easily 
accomplished by both TDR and FDR 
techniques. 


Return loss (SWR) accuracy 

FDR techniques are National Institute 
of Standards and Technology (NIST) trace- 
able and include several RF measurements 
such as insertion loss, gain and RF power 
in addition to return loss and SWR. TDRs 
do not display RF return loss nor any other 
RF parameter. Theoretically, the reflected 
responses from an ideal pulsed de signal 
stimulus can be converted into frequency 
domain information by integrating the 
pulse reflections over the interval of re- 
flection from the device. (See Photo | on 
page 10.) 

Today, fast Fourier transform of TDR 
data is the subject of advanced research. 
Some limited functionality is available in 
some GHz-rate oscilloscopes. Practical 
limitations for low-cost field instruments 
include size. sample rates, time base con- 
trol and traceable reference calibration 
standards. Despite commercial claims of 
high equivalent bandwidth, pulse TDRs do 
not provide sufficient effective directivity 
for accurate RF frequency tests such as 
retum loss and insertion loss, 

By contrast, the accuracy of the FDR 
technique is traceable and well-defined in 
terms of directivity and measurement lin- 
earity. Source match and load match of 
modern FDR analyzers are excellent, re- 
ducing these error sources to negligible 
levels. 

Further, the FOR methods do not suffer 
from the “dead zone” problem common to 
TDR implementations. The dead zone re- 
sults from the time required for the TDR’s 
A/D sampler to begin sampling after the 
de pulse generator injects a pulse. 

If it’s important to reduce costs and im- 
prove quality through preventive mainte- 
nance, return loss accuracy to less than 
+t 1.0dB is an absolute requirement. Accu- 
racy determines test repeatability, which 
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T BGA/SMD 
~ Rework and Repair 


Patent Pending 


High Power Enables Low Temperature Rework 


All rework systems aren't the same. Only the CHIPMASTER’S powerful 
heater allows original convection reflow thermal profiles to be replicated, 
carefully ramping the temperature applied to the entire component to an 
optimum low reflow temperature eliminating thermal stress. 


m@ Microprocessor controlled temperature ramping 

= Programmable profiles 

m Automatic timed process control for removal Complete 

and replacement System 

. with Nozzle 

m Automatic component removal $ 

= Completely self contained, no PC required 3495 

mg No shop air required 


@ Total process control management Halogen Light Optional 
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DETECTED POWER VS. FREQUENCY 
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Figure 5. Referring to a) and b), as the distance to the open-circuit condition increases, more 
ripples appear on the analyzer display. Referring to c) and d), when the open circuit is replaced 
with a termination, the amplitude of the ripple is attenuated. 


determines the ability to spot the initial 
symptoms of the problem. Under the fail- 
ure prevention philosophy, return Joss ac- 
curacy is much more important than dis- 
lance accuracy. 


Sensitivity 

Sensitivity is excellent on both FDR and 
TDR analyzers; however, they're sensitive 
to different characteristics. Whereas the 


SENSITIVITY TO IMPEDANCE CHANGES 


FREQUENCY 


Figure 6. TDR sensitivity degrades with increasing bandwidth. FDR 


sensitivity is high at RF frequencies. 


TDR is sensitive to lumped-de parametric 
characteristics, it is likely to miss RF char- 
acteristics such as corrosion, slight pin gaps 
and damaged RF components. The TDR has 
severe difficulty “seeing” past any RF com- 
ponent with a passband characteristic, such 
as filters, duplexers, quarterwave lightning 
urrestors and antennas. Figure 6 above 
shows the basic limitation of TDR tech- 
niques to frequency-selective performance 


problems. This problem is caused by the 
large proportion of dc spectral content of 
the TDR’s stimulus signal. 

The FDR technique is highly sensitive to 
any dimensional tolerance change within 
the RF conductor path. Even a tiny varia- 
tion in return loss, such as a connector 
changing from 25dB to 22dB return loss, is 
clearly detected. Although a 22dB figure 
would still pass specification, it is impor- 
tant to identify the change 
in impedance. If the con- 
nector has changed, then 
the weather seal is also 
likely to have changed. 
Over time, water will seep 
under the seal and destroy 
the cables. During this 
time, the cell site cover- 
age area will contract. 
Holes within the coverage 
area of the transmitter will 
expand, reducing service 
quality. The connector 
will corrode and form a 
dissimilar metal-to-metal 
contact. This “diode” will 
cause passive interm- 
odulation distortion and 
adjacent channel power problems for digi- 
tally modulated signals. 

My company takes the position that it 
is better to find these small problems 
before complete failure causes outage and 
expensive repairs. Because of the lack 
of adequate sensitivity and RF accu- 
racy, TDR techniques amount to a 
“fix-after-failure” service philosophy. 
Only FDR techniques provide the ability 


ANDREW. HELIAX 


| throughout the world as the most complete, cost-effective, high performance 
coaxial cable, Andrew HELIAX has the strength, durability, flexibility and complete 
shielding you need. The lower attenuation of HELIAX allows the antenna to provide an 
increased coverage area using the same transmit power, The advanced mechanical and 
weatherproof design of this cable ensures excellent intermodulation performance and 
long service life. Complemented by a full line of Andrew Connectors and Accessories, 
we have all the necessary products for a complete, RF transmission line system. 


kde status as a Premier Andrew Distributor allows us to offer very competitive 
pricing on the entire selection of HELIAX Cable, Connectors and Accessories. We stock 


a wide variety of HELIAX products and can fulfill most orders for same-day shipment. 


P lease call one of our Sales Representatives for a quotation or additional information. 


Accessories Surge Protectors 


Marketronics 


GORP OR AT 
World’s Leading Distributor of Quality Tidunisemenihialios Equipment 


tel. 800 845 1230 « fax: 305 999 9448 « email: marketro@ix.netcom.com 
320 International Parkway Sunrise, Florida 33325 


Circle (13) on Fast Fact Card 


18 


to implement preventive maintenance 
plans. 


Immunity to interference 

For RF system design, zoning and eco- 
nomic reasons, RF transmitter antennas are 
frequently co-located. The explosion in 
wireless communications implies that the 
sources of RF interference will increase in 
the future, not decrease. TDRs, being 
baseband sampling devices, will produce 
extraneous readings in the presence of 
nearby transmitters. Averaging helps, but if 
the interference is above a few milliwatts, 
TDRs frequently fail to measure anything. 

Modem FDR analyzers are built to re- 
ject interference by using ac detection or 
auto-zeroing and advanced designs such 
as phase-tracking vector receivers and 
spread-spectrum techniques. The FDR 
measurements must be immune to exter- 
nal interference so tests can be performed 
without shutting the site’s transmitters 
down. Site locations at hill top “antenna 
farms” can be tested even with very high 
ambient RF energy into the antenna. (See 
Photo 2 on page 12.) 


Compensates for cable insertion loss 
FDR tests the cable and antennas at RF, 


their frequency of operation. By measur- 
ing RF characteristics directly, FDR pro- 
vides a clear performance indication. By 
virtue of using the same RF frequencies as 
these devices, FDR techniques easily mea- 
sure the antenna system and accurately 
reflect the return loss performance of each 
device versus distance. 

FDR also compensates for the insertion 
loss of the RF cables; thus, the antenna 
return loss display is not perturbed by the 
cable’s inherent insertion loss. (See Photo 
3 on page 12.) This allows easy identifica- 
tion of problems, such as moisture collec- 
tion or antennas damaged by lightning, at 
the top of the tower. 

Commercial TDRs do not compensate 
for RF insertion loss values because the 
cable’s RF insertion loss characteristics 
are frequency-dependent. 


Test device types 

FDR techniques have a clear advantage 
testing antennas, filters, duplexers and 
waveguide. Because these devices are found 
in antenna systems, FDR techniques are 
also preferred for coaxial antenna feeds. 
When checking coaxial cable for length, 
TDR or FDR is adequate. If return loss is 
also tested, FDR is clearly a better choice. 


The Rugged 800-900 MHz Amplifiers 


VoCom Products 


FEATURING: 


¢ Proven Heavy Duty Cycling Designs. our 


amplifiers are designed for continuous duty cycling. Cooling 


fans are included. 


* Guaranteed Quality. Backed by a 5 year warranty on our 


Motorola transistors. Two years on other parts and labor. 


* Competitively Priced. cai factory for price list. 


VoCom Products Company, L.L.C. 
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Testing twisted pair cable is typically 
best performed by a TDR device because 
twisted-pair cables have a limited frequency 
range, reducing the resolution of any FDR 
display. Further, twisted-pair cables are 
typically used for baseband digital signals, 
not RF. Coaxial cable, such as those for 
Ethernet LANs, can be adequately tested 
with either TDR or FDR instruments. 

In short, TDRs are appropriate for 
baseband dc tests and FDR techniques for 
RF device tests. 


Commercial FDR products 
The 25MHz-to-3,300MHz Site Master 
(Photo 3) solves several nagging problems. 


The explosion in 
wireless communications 
implies that the sources 
of RF interference will 

increase in the future, 
not decrease. 


First, the synthesized source and novel 
phase tracking receiver technology reject 
ambient interference. Second, vector net- 
work analyzer measurement techniques 
ensure test accuracy. Third, FDR technol- 
ogy is used to identify very small changes 
in RF impedance versus distance. Finally, 
the battery-powered package is lightweight 
and rugged. 

In addition to return loss, SWR and 
distance-to-fault, the 54100A network 
analyzers also measure insertion loss, 
gain, precision return loss, directivity, 
power and group delay. 


Summary 

FDR-based distance-to-fault techniques 
can detect minute problems. If problems 
such as vapor intrusion, loose connectors, 
antenna bandwidth drift, corroded conduc- 
tors or damaged lightning arrestors can be 
identified before severe damage/failure 
occurs, corrective action can be taken. The 
timely replacement of the problem com- 
ponent mitigates the need for replacement 
of the complete antenna system later. 

FDR finds potential problems quickly 
and reliably, allowing cellular service pro- 
fessionals to implement preventative 
maintenance plans and reduce costs per 
cell expenses. As a trouble shooting tool, 
FDR techniques pinpoint damage and im- 
pending failure conditions. ay 


WHERE ONE GREAT IDEA 
MEETS FIVE GREAT MICROPHONES. 


mowunmen SYSTEM 1 
SHURE’S MOBILE MICROPHONE AND 
MODULAR CORDSET SYSTEM. 
Shure’s Modulink System 1 offers four handheld microphones and one 
base station microphone designed to meet your particular Hg 
requirements. All Modulink microphones combine ease-of-use, state: 
oftheart features, quality, ond economy. 


CONNECTION AND CORD 

REPLACEMENT IS A SNAP! 
The key to the Modulink system is the 
innovative modular cordsets, which allow our 


microphones to quickly connect to virtually all 

popular radio transceivers — without any hardwiring. Should a cord fail, 
it con be replaced in thirty seconds, even in the field. Simply unplug the 
foiled cordset and snap in a new one. You save technical service time, 
eliminate downtime and drastically reduce inventory costs. 


BUILT TO PERFORM AND BUILT TO LAST. 


AI Modulink handheld microphones feature Top Takk Sound Channels™ 

for deor communication, 0 MillionCyde Plus® leat switch for longer trouble- 
free use ond on Ammo-Dur™ case for durability. The Base Station microphone 
ako fectures a Millio Cycle Plus leaf switch and is built just os tough. 


For more information on Shure Modulink microphones, cordsets and 
compatible transceivers, call 1-800-25-SHURE. 
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One-way paging to NPCS: 
Strategies for migration 


Carriers can minimize the risk of narrowband personal communications 
services (NPCS) deployment by using wireless messaging transfer protocol to 
share another network or by using ReFlex protocol to add a return channel. 


By Steve Olsen 


Several American paging companies 
spent a total of more than $1 billion for 
radio frequency (RF) licenses in the 1994 
FCC spectrum auctions. Those large, pub- 
lic companies now are pursuing the bur- 
geoning narrowband personal communica- 
tions services (NPCS) market aggressively. 

As the next evolutionary step in paging. 
NPCS promises to deliver many advanced 
Wireless messaging services such as wire- 


Olsen is NPCS sales engineer at Glenayre. 
Vancouver, British Columbia, Canada. 


PAGING SWITCH 


ReFLEX25 SYSTEM OVERLAY ON 
EXISTING SATELLITE LINKED 
PAGING SYSTEM 


less E-mail, two-way messaging and voice 
messaging. Building a NPCS network to 
market such services will require a sub- 
stantial investment. So how does a small- 
or medium-size carrier with limited hu- 
man and capital resources enter the NPCS 
market? 

Many carriers are reviewing business 
plans for the next round of narrowband auc- 
tions. the MTA/BTAs (major trading areas/ 
basic trading areas), which are commenc- 
ing in late 1996. Carriers are challenged by 
the need to pursue new NPCS revenue op- 
portunities while they protect their one-way 
paging business. Carriers are advised to po- 
sition themselves for NPCS by carefully 


WMtp 
(TCP/IP INTERSWITCH 
BACKBONE) 


RF SWITCH 


REMOTE [fF 
ENCODER © 


DATA NETWORK 


choosing technologies and services that al- 
low the most economical migration from 
one-way paging to NPCS. The central ques- 
lion is whether new one-way paging infra- 
structure purchased today will allow migra- 
tion to NPCS. With proper system plan- 
ning, the existing transmitters, control sys- 
tems, distribution and switches can be used 
for NPCS as well as for one-way paging. 


Protocol and service selection 

Paging carriers face many choices re- 
garding which particular NPCS voice and 
data services to offer and the specific 
technology to operate them. These 
choices are driven by the market and by 
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Figure 1. In this ReFlex 25 system, the paging switch, distribution system and transmitter infrastructure are the same as that of a Flex system. The 
only components that differ are the RF switch and the receivers. 
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“PVE NEVER SEEN SUCH A 
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Troy Olson 


Utah Communications 
Salt Lake City, Utah 


13,000 Products. 
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When it comes to equipment and supplies 
for wireless communications, we wrote 
the book. Literally. 


More than a catalog, our Buyer’s Guide is 
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plete specs and guaranteed pricing built 
right in. 


Simplify your life. Contact us today 
via phone, fax or a 
the Internet to 
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Now available 
24 hours a day, 
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the cost and complexity of the necessary 
infrastructure. Among the protocol op- 
tions and services available. Motorola's 
ReFlex 25 offers the easiest migration path. 


Voice 

Marketed as a Wireless answering ma- 
chine, PageNet’s VoiceNow is a voice ap- 
plication that uses the InFlexion paging 
protocol. The RF system design for 


InFlexion is cellular as opposed to the tra- 
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ditional simulcast design used with Flex 
and ReFlex protocols. Because InFlexion 
requires a completely new RF infrastruc- 
ture, migration from Flex to InFlexion is 
impractical. 

Instead. to take advantage of the oppor- 
tunity to sell voice paging service, smaller 
carriers easily can resell a large carrier's 
voice service by connecting with the larger 
carrier's RF network, This connection can 
be made with the Glenayre-licensed net- 
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Maximize NiCd and NiMH battery productivity 
with Telepower: Conditioner/Analyzers. State-of-the-art 
patented circuitry assures the most dependable, cost- 
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effective battery maintenance systems available. 
They're the perfect complement to JBRO land 
mobile batteries, featuring the industry's highest 
power ratings. Built to OEM specs without the OEM 
price tag, JBRO batteries provide reliable perfor- 
mance every time! Call today for a free catalog. 


JBRO 
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working standard, the wireless messaging 
transfer protocol (WMtp). Developed for 
NPCS and one-way paging, WMtp is based 
on TCP/IP (transmission control protocol/ 
Internet protocol), and it supports the 
transfer of NPCS (including InFlexion 
voice) messages between paging switches. 
Any link media that supports TCP/IP, such 
as frame relay or integrated services digi- 
tal network (ISDN), can be used. WMtp 
surpasses the current one-way protocol, 
TNPP (Telocator network paging proto- 
col), by increasing capacity, simplifying 
network management and improving con- 
gestion control. 


Data 

Many carriers prefer a data application 
to voice because it appeals to the market 
they serve. NPCS protocols that support 
data include ReFlex 25, ReFlex 50, pACT 
and InFlexion, With the exception of 
ReFlex 25, these encoding formats have 
relatively complex modulation schemes to 
support higher data rates on the forward 
channel. Because ReFlex 25 can operate 
with conventional FM transmitters, it is 
best suited for easy migration from one- 
way Flex paging, 

One-way alphanumeric paging is hitting 
its stride in the North American market- 
place. Some of the impressive services 
now available include wireless E-mail, 
World Wide Web (Internet connectivity) 
and information services (e.g., stock re- 
ports, sports scores and weather reports), 
With Flex alpha pagers now available, 
carriers that are upgrading their systems to 
Flex to add capacity will find ReFlex 245’s 
features to be an excellent extension of 
one-way alpha paging. 

From a cost perspective, ReFlex 25 of- 
fers frequency reuse that greatly increases 
system capacity, New services that will be 
possible include guaranteed delivery and 
short responses. In addition, the response 
channel can add interesting enhancements 
to the one-way services (wireless E-mail 
and information services) mentioned 
above. For example, mobile customers 
could subscribe to local weather or traffic 
reports while they are on the road. 

ReFlex 25 can be described as a Flex 
forward channel coupled with a re- 
sponse channel. Two-way capability is 
created by adding a receiver network to 
the Flex system. As with Flex, ReFlex 
25 is a synchronous protocol that uses 
6.400bps, 4-level FSK (frequency-shift 
keying) modulation, and it has a single 
cartier In a 25kHz channel. Figure | on 
page 20 shows a Reflex 25 system. The 
paging switch, distribution system and 
transmitter infrastructure are the same 
as that of a Flex system, The only 
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the day or night. 
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components that differ are the RF switch 
and the receivers, 


Example 

America’s largest private carrier, 
Westlink Paging of San Diego, has se- 
lected its migration solution in imple- 
menting NPCS and Flex technology. 
Westlink is a partner in Benbow PCS 
Ventures (June Walsh, president and ma- 
jority owner), which holds licenses to a 
common NPCS channel in the West and 
Central regions. 

Driven by the demand for capacity and 
the advent of Flex alpha pagers, Westlink 
decided to upgrade its transmitter network 
to be compatible with Flex. Westlink pur- 
chased a Flex system that also can serve as 
the forward channel of a ReFlex 25 system. 
Westlink chose conventional FM transmit- 
ters with satellite distribution, as well as a 
high-speed control system capable of sup- 
porting both Flex and ReFlex. Able to 
switch among POCSAG, Flex and ReFlex 
traffic, the Glenayre-supplied transmitters 
will serve as the forward channel for 
Westlink’s ReFlex 25 beta test and market 
trial in San Diego. 

Rex Snyder, Westlink’s vice president 
of technology, described Benbow's ap- 


The Champ 

Ultra-Lite 

is one of many 
exceptional design 
solutions from Berkeley 
Varitronics Systems. 
Call today for more 
information: 


1-908-548-3737 


proach: “Although we have over 450,000 
subscribers, we have chosen to minimize 
the risks of early NPCS deployment. We 
prefer to keep close to the technology 
and understand the benefits, market ap- 
plications and costs thoroughly to deploy 
efficiently at the appropriate time. We 


Smaller carriers ...can 
greatly reduce their 
investment by choosing 
technologies and 
services that leverage 
existing paging 
infrastructure. 


are testing ReFlex 25, and we will be 
poised to implement quickly as devices 
become available. At the same time, we 
are evaluating the potential of other ad- 
yanced NPCS protocols and planning 
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operation or to be ehanded 
in a vehicle. 
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long-term migration paths. We are ex- 
cited by the opportunity to provide high- 
value services to more customers.” 


Linear technology vs. FM 

Linear transmitters are necessary to sup- 
port several NPCS encoding formats such 
as InFlexion and ReFlex 50. The linear 
transmitters now offered by paging infra- 
structure suppliers also are capable of sup- 
porting one-way protocols such as Flex 
and POCSAG. This leads to the question, 
Why not purchase linear transmitters to 
satisfy present one-way requirements? 

At first, linear technology seems to of- 
fer easy migration from one-way to more 
advanced protocols. However, carriers 
must carefully analyze their require- 
ments and determine whether this new 
technology is a wise investment. Linear 
technology is more expensive than tradi- 
tional FM transmitters. Carriers should 
invest in linear transmitters only if they 
plan to employ a protocol with a com- 
plex modulation scheme (such as 
InFlexion) or if they run multiple FSK 
carriers in a 50kHz channel. 


Infrastructure checklist 

The following list summarizes some 
important questions to consider when se- 
lecting a two-way system or purchasing 
new one-way infrastructure. 

pb Transmitter 

OD Will the transmitter control system 
support Flex and ReFlex? 

0 Will the transmitter support Flex and 
ReFlex frequency deviation? 

O Can the transmitter’s exciter switch 
efficiently between one-way and NPCS 
frequencies? 

O Can the control system be upgraded to 
support linear transmitters? 

p Switch 

O Will the switch support the NPCS 
networking protocol WMtp? 

O Can you resell other carriers’ voice 
service? 

O Will the switch support data 
applications? 

O What upgrades are required for your 
billing system? 

Entering the NPCS marketplace may at 
first seem like a costly venture. The pag- 
ing industry's great expectations for 
NPCS are evidenced by the great invest- 
ment that has been made so far. Smaller 
carmiers, though, can greatly reduce their 
investment by choosing technologies and 
services that leverage existing paging in- 
frastructure. By employing such a strat- 
egy, carriers can be competitive and take 
advantage of the new opportunities of 


NPCS. 
ty 


longer. 


Over 1,000,000 dropped calls each day 

Dropped calls, dead batteries, missed opportunities? Sound all too 
familiar? According to industry estimates, frustrated cellphone 
users experience over 1,000,000 dropped calls each day. 
Larsen’s Uplink™ powered signal amplifier provides the solution... 


Fewer dropped calls 

The body of your car acts as a shield when transmitting a RF sig- 
nal, decreasing the strength of your call up to 90%. Using 
Lorsen’s Uplink, your signal is increased up to four times its origi- 
nal strength. You'll experience fewer dropped calls while extending 
your transmit range. 
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Larsen’s UpLink boosts yes cellphone’s signal up to four times its 
original in-vehicle strength. 


With Uplink 
Without 


dlf 


Calls, 
time 


Longer battery life 
The increased signal strength provided 
by the Uplink can allow your cellphone 
to automatically operate at a lower 
power level. This means you use less 
energy, extending the cellphone’s 
battery life. 


The UpLink installs easily into 
any vehicle ond will work with 
any cellular phone. 


More airtime 
Larsen’s Uplink significantly increases the transmit range of your 
cellphone, particularly in fringe areas, Extended transmit range, 
cleorer signal and increased battery life mean more airtime for you. 


For performance you can count on, call Larsen toll free at 
800-426-1656 (USA) or 800-663-6734 (Canada). 
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Tips for police cruiser 


installations 


Pre-planning, care in running wire and cables, a master ground and proper 
antenna placement are keys to a successful installation. Good quality control 
is also an important element in preventing unnecessary callbacks. 


By Donald E, Koehler 


Major urban, with an increasingly large 
number of suburban and rural, public 
safety departments are equipping their 
patrol fleets with modern, powerful cruis- 


ers. If these vehicles come to the installer 
fresh from the dealer or supplier, a tre- 
mendous amount of work is in store for 
the technical staff. In addition to a light 
bar, siren horn(s), radios, antennas, wig- 
wag (headlight drivers) and corner strobe 
lights, the installer will also add many 


new police tools, These tools can range 
from speed radar to video camera and 
recorder system to Doppler direction- 


Koehler is the owner of Communication Spe- 
cialties, Anchorage, AK, 
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Video system installation tips 


The advent of video systems in patrol cars has been a very 
positive addition for officer safety and DUI/DWI convic- 
tions. The Anchorage [police department] has installed these 
systems into special traffic patrol cars, which are used to 
enforce the very tough Alaskan drunk driving laws. Let’s 
look at a typical installation. 

The key components of this system are a low-light video 
camera, trunk-mount recorder, interior video monitor and 
control panel, and an officer-worn wireless mic. As shown 
in this set of photos, the wireless mic requires a trunk- 
deck-mount external antenna due to the low transmitter 
power. What should the installer know before starting an 
installation? 

First, the video monitor mounts on a modified cellular 
mount next to the main radio console. All wiring—power, 
control, video—that leads to the trunk unit is routed through 
the overhead. This permits the rear seat to be used to trans- 
port prisoners without worry about damage to wires run 
under the carpet or compromise to the shield divider. 

The control panel mounts on the roofline out of the 
driver’s line of vision, while allowing access to the roof 
frame for a solid mount. The camera mounts to the rear- 


An overhead-mounted control 
panel is easy for the driver to 
see and to operate. 


The video monitor is easy for 
the driver to see and to adjust. 
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view mirror post. This location provides a wide field of 
view with minimal obstruction of driver vision. Just above 
the mount, the camera and control panel cables enter the 
headliner. While fishing through the overhead, why not run 
the antenna cable at the same time? This will keep the 
floorboards clear of all cables. 

The trunk-mounted recorder box is large enough to take 
up a fair amount of space, but the trunk provides shock 
and temperature protection. The box is equipped with a 
padlock to provide protection and legal control if required. 
The officer can change tapes without help, using commer- 
cially available tapes. The deck-mounted antenna finishes 
the system. 

The trunk-mounted antenna permits maximum gain for 
the low-power wireless mic. The officer can turn the mic 
on as needed. This audio track on the video tape makes for 
convincing evidence at DUI/DWI trials. The entire system 
is controlled by the driver with the control panel located 
just above the rear-view mirror. All in all, this video sys- 
tem is a powerful tool in the effort to make the streets safer 
for all. 


The low-power wireless mic requires the 
use of a deck-mounted antenna. Note the 
mic on Officer Stillwell’s jacket. 


A low-light camera 
captures the action 
for later use in court. 


POWER ON... 
with ASTRON. 


the = 
= . 


choice in 
THE COMMUNICATIONS 
INDUSTRY 


dda Irma 


EE 


dda Ifngs 


€ 


a7 


49CBGRBRBRBRBRBRBRBRBRBB EE SE 


S 


i 8 
ASTRON jeg, 


CORPORATION Facsimile: 714/458-0826 


eeecni 


dda Iria 


Circle (19} on Fast Fact Card 


finding and tracking systems to comput- 
ers giving officers a direct link to data- 
bases. As always, pre-planning is a key 
element to a successful installation. Let's 
begin with a new Ford Crown Victoria 
and look at what is required to turn it into 
a modern police tool. 

The outside light bar, pusher bumper. 
corner strobe units and other structural 
items may best be installed by the garage 
or mechanic who will service the vehicle 


in the future, rather than your radio shop. 
The light bar wiring and controls can 
easily be installed by the radio shop in 
order to keep complete records—more on 
this later. Outside siren horns should be 
mounted at the same ume. With that done, 
measure the space in and under the dash 
available for equipment. Keep in mind 
that you must allow an interior “safe 
zone” for air bag deployment. Ensure in- 
stalled equipment does not interfere. If in 


NOISE-ATTENUATING 
HEADSET 


Communicating clearly and protecting your hearing in high 


noise areas is as easy as 


(2][3]. Enhance the performance 


of your Two-Way Radio in loud noise by adding one of our 
Noise-Attenuating Headsets and Radio Adapter Cords. 


¢ High quality, rugged Noise-Attenuating Headsets with 
Certified Noise Reduction Rating (NRR) of 24 dB. 


Over-The-Head or Behind-The-Head style for use 


with safety caps, helmets, etc. 


Boom-mounted or Throat microphones. 

Voice-Activated (VOX) or Push-To-Talk systems. 

Adapter Cords for over 300 Two-Way Radio models. 
For more information and a Free Demonstration, call or fax: 


A Dai) Clark comesu 


USA. 
Ciaiity 


INCORPORATED 


360 Franklin Street, Box 15054, Worcester, MA 01615-0054 


TEL: (508)751-5800 
©1995 David Clark Company Inc. 


FAX: (508)753-5827 
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After the mounts are installed, it is time to pull 


wiring for the cruiser’s power and signaling 
systems. 


doubt, check with the dealer or expert 
service personnel familiar with the size of 
inflated air bags. Don't forget to allow 
space behind or near radio mounts for 
wiring bundles under and through the dash 
and firewall. With the smaller size of new 
vehicles and the large amount of police 
equipment normally found today, you will 
almost always be forced to use a console 
mount to hold the multiple control heads, 
radios and light controls. Remaining con- 
trols for the VCR system are mounted in 
the overhead, safely out of the way. 
Once you haye measured and loosely 
fit the console, check the operator's pref- 
erence for the stacking of equipment and 
control heads. Customer involvement in 
this early stage can eliminate potential 
problems and help to build a good work- 
ing relationship. Now you have a good 
grip on where the wiring will have to run. 
As an aside, most installers find they must 
use the trunk area io mount R/T modules, 
siren amps, auxiliary equipment or other 
units. Given the amount of gear carried in 
the trunk by most safety officers, care 
must be used in placement of communi- 
cation and signaling equipment. A plate 
rigidly mounted on the side of the trunk 
will help, or consider using the underside 
of the rear deck. The technicians here at 


Use extreme care when drilling the firewall to 
run wires to the battery. Today's engine com- 
partments are crowded. 
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We bend over backwards — 
to provide great high and low level 
antenna sites. hag 


Pock et 
Site Selector 
and Organizer 


Looking high and low for sites in California? You don’t have to stand on your head 
to find the best! Meridian has been developing and managing the most sought after 
antenna sites from the Mexican border to Santa Maria for 40 years. 

Our comprehensively equipped, expertly maintained antenna sites are constantly 
being enhanced, while we continually acquire new sites to serve the growing needs 
of our clients. For example, some of our newest sites include Regency Plaza in 
Mission Valley/San Diego, Ribet Building at the junction of the 2 and 5 Freeways, 
and Oxnard Tower. 

To locate your equipment at one of our sites, or for more information, call Jack 
or Rich Reichler today at (800)400-SITE. We'll send you a FREE Pocket Site Selector 
and Organizer, and we won't leave you in limbo! 
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and California sites. 


Meridian Communications 
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the Municipality of Anchorage, AK. ra- 
dio shop have indicated to me that the 
underside of the deck works well for them 
and provides good protection for the 
equipment. Given the extreme cold tem- 
peratures found here, however, radios are 
mounted inside. In a warmer climate, like 
the desert Southwest, consider problems 
related to heat-loading in trunk-mounted 
equipment, 

Set the mount or console aside and pull 


the wire and cable. Use care to protect the 
wires or cabling run under the floor. Feed- 
ing antenna cable of the *A’ post (wind- 
shield support post) and to the antenna is 
easy—a smooth fish tape will help avoid 
damage to the headliner. Carpet can be 
removed temporanly. if necessary. Before 
you drill through the firewall. double check 
both sides! I have embarrassed myself by 
drilling into odd things behind the firewall. 
Some vehicles have grommeted holes that 


The Sector Family of handheld radios have 
quality interchangeable mechanical parts & 
accessories, built for years of durable service. 


FEATURES INCLUDE: Multiple Channel 
Capability, C1CSS/DCS signaling, ANI, 
Priority Scan, additional options available. 
With 1-99 channels 
+ HS1000 — 136-174 MHz — 2-5 Watts 
+ HS2000 — 215-230 MHz — 5 Watts* 
* HS4000 — 450-470 MHz — 2-4 Watts 


*Special Order - For Export Only 
© HS2000B — 230-245 MHz 
+ HS2000C — 245-260 MHz 
 HS2000D/HS2000D+ — 260-275 MHz 
* HS2000E — 275-290 MHz 
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Check with the user or operator to set the 
‘stack’ of equipment in the console. For large 
fleets, the use of a stack may not be consis- 
tent with standardization. 


may be suitable if enlarged. Always pro- 
tect the wires with a grommet or other 
chafe-reducer. 

A master ground will go a long way 
toward stopping interference before it 
starts. Running a tie wire between the 
battery, body, frame and the equipment 
console, all tied to a common point, is 
best. Use the correct gauge of wire, based 
on equipment current draw, and avoid 
splices. Place the ground point where you 
can easily check and service it. A master 
power (positive battery) buss may help 
in the installation. A master switch or 
fuse near the baltery is essential for 
safety, You should always consider a 
low-voltage cutout or magnetic relay to 
prevent battery drainage while the vehicle 
is off or unattended. Finally, make notes 
or a line drawing of the installation wir- 
ing; nobody lives forever, and sometimes 
you do go on vacation, so give your co- 
workers a break and document your work. 

Now that the wiring is in, permanently 
mount the console and radios. Once all 
equipment is mounted, check that each 
system will power up as you connect it. 
This will simplify any troubleshooting, 
should any be necessary to bring the sys- 
tem on line. With that done, you can then 
finish the wiring by using tie wraps, 
looming or clips to secure everything, 
Marking or tagging the individual wires 
in the harness, indicating the unit sup- 
plied, will save time in the future, should 
problems arise. At this point, a copy of 
the wiring harness drawing or diagram 
and wire list/marking should be placed 
in the vehicle service file. This should 
include the type and size of fusing, and 
modifications such as ‘wig-wag’ head- 
lights, switching for light bar and so on. 
Now back to the outside, 

Antennas and related cable require 
some thought. Antennas should be placed 


To SECURE 
YOUR FUTURE IN 


NPCS PAGING, 
DEPEND ON OUR PAST. 


First with voice integrated into paging switch. First nation- 
First with 2400 POCSAG. First 
First high speed FLEX” system. First 


First and only fully DSP based exciter. 


If you are in the wireless messaging industry, you know how important it 
is to evolve with technology. That is why Glenayre invites you to put our 
history of success to work for your future. Throughout the years, we have 
consistently delivered the infrastructure developments needed to advance 


your business. 


Industry achievements are to be expected from a proficient team that 
has remained focused on the advancements of one business for over twenty Bi le lg] fe 
years. To secure your future in advanced messaging, rely on our history of ul 
successful products — paging switches, transmitters, transmitter control Wireless Messacina Group 


systems and receivers. 


For more information contact: Glenayre: Dept. COM-44, 5935 Carnegie Blvd., Charlotte, N.C. U.S.A. 28209 
U.S.A. 800-543-2382, International +1 360-332-1302, FAX +1 360-332-1403 
Visit us on the Internet at http://www.glenayre.com. 
Glenayre engineering, manufacturing and customer service are registered to ISO 9001, 
FLEX is a trademark of Motorola. Inc. 
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Meeting all) — 
your 
communi- 

Ss 
cations , gS ; away from light bars, strobes or other 
control ee Z obstructions that could distort or block the 


transmitted signal. Additionally, interac- 
tions between systems need to be consid- 
ered. New video recorders found in public 
safety vehicles often use low-power “wire- 
less” or radio mics. The recorder/receiver 
unit is mounted inside the trunk, in a 
sturdy, lockable “box.” Radar units and in- 


The trunk may be used to carry large equip- 
ment. The upper deck offers mounting possi- 
bilities the installer should examine. 


The Ultra-Com PRO represents a significant increase in 


dispatch console capabilities and flexibility. Control for each vehicle repeaters are other examples of 
dispatcher position is provided with a 33 MHz. Intel 486-based poieatta aucems Hal could neuae Son 
’ ’ ’ cts. For ose installations w re n- 

operator interface, and a dedicated 12 MHz 16-bit processor, Fesermeeclcirnit tenet seaigtarrars 
with an optonal Pentium PC available. automobile-style antennas or mag-mount 
: ‘ 4 DDRR-type antennas can be considered. If 

The Ultra-Com PRO is the only dispatch console available you mount antennas under the vehicle 
today that permits the body, say a mag-mount DDRR, take care 


to attach the cable to avoid snags or chafe, 
which could cause damage. 

Take the time to check the quality of 
your work when finished. Test each sys- 
tem and the total of installed systems 
before turning the vehicle over to the user. 
Always take the time to go over all the 
installed systems in a short “training” 
session with the operator. Even experi- 


operator to program and 
modify the complete sys- 
tem without outside tech- 
nical assistance. Using 
Moducom's exclusive 
"Screenmaker® and 


"Customizer" programs, 
the user can easily and 
quickly design operating 
screens for function, ap- 
pearance, color, switch 
sizes and location, and 


enced public safety personnel may have 
questions that are best answered at the 
beginning rather than as a trouble call- 
back. You could combine the final check- 
out with a training session to save time 
and effort. 

Pre-planning, care in running wires and 
cables, a master ground and proper an- 


tenna placement are some of the keys to 
a successful installation. Proper documen- 


develop other functions unique to each operation. In addition, 


Moducom provides software updates at no charge. The tation, operator training and systems test- 
Ultra-Com PRO is available with standard color monitors, with ing are-keys:to prevention of unnecessary 
‘ . . . downtime and callbacks. Integration of 
mouse or track-ball, and with 15-inch, 17-inch or 20-inch new. technology—video, radar’ or-direc- 
touch-screen monitors. tion-finding systems, can be simplified 
with this system-based approach. Best of 
MODULAR luck on your next install. 
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Municipality of Anchorage, AK, radio shop; 
and Officer Stillwell of the traffic unit. Thanks 
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Although they weigh only 

22 Ibs, Anritsu Wiltron‘s latest 
portable spectrum analyzers real- 
ly tip the scale when it comes to performance. 


Yeur Glooal Partner for th wry 


First, the MS2651A and the MS2661A cover a 
wide frequency range from 9 kHz to 3 GHz, 
making them ideal for measuring radio commu- 
nications systems, equipment and compo- 
nents—either in the field or the manufacturing 
line. The synthesized local oscillator eliminates 
frequency drift, providing extremely stable 


measurements. Outstanding performance char- 
acteristics include: 


* Frequency measurements with +1 Hz counter 
resolution at full-span 


¢ High-speed time domain measurements with 
12.5ps sweep time 


* High C/N ratio with noise sidebands below 
-100 dBc (10 kHz offset) and -118 dBc 
(100 kHz offset) 


* Superior 2nd harmonic distortion of -75 dBc and 
3rd order intermodulation distortion of -80 dBc 


° An overall level accuracy of +1.1 dB 


Along with exceptional performance, we gave 
these spectrum analyzers a friendly user inter- 
face. Easy to carry, these portable spectrum 
analyzers sport a bright, 5.7” color display. 
And you can automate measurements and 
define functions with PCMCIA memory cards. 
Available with a wide range of options tailored 
to specific requirements—such as AM/FM mea- 
surements, testing digital mobile communica- 
tions equipment or CATV maintenance. 


Best of all, these spectrum analyzers cost less 
and deliver more than the competition. So if 
you're looking for a spectrum analyzer that is 
light on your arm but heavy on performance, 


call 1-800-230-2972 for . 
more information on the Ainritsu 
Wiltron 


MS2651A or MS2661A. 


Whatever Measure You Use To Judge A Spectrum Analyzer, 
We've Got It Pegged. 


93939393392) 


United States: (200) 230-2972, Canada: (613) 828-4090, Europe: 44 (1582) 418853, Japan: (03) 3446-1111, Asia-Pacific: 81 (3) 3440-2770, South America: 55-11-285-3091, Singapore: 011-65-2265206 
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How mobile radio fading 
affects RF data modems 


Part 2—Vehicular modems must provide high throughput in RF fading 
environments. Basic design techniques and performance measurements aid 
development and evaluation of wireless systems. 


By Barry L. Dorr 


Some land mobile RF data modems just seem to work better 
than others. Often, a modem will work well when the vehicle 
is stationary, but behave poorly when the vehicle is in motion. 
Sometimes, the exact opposite is true. Sometimes a mobile 
data network consisting of 9,600bps or 19,200bps modems 
will have an inbound channel throughput of less than several 
kilobits per second (kbps). This article describes several key 
mobile RF data modem performance measurements. It then 
describes how well-engineered data modems achieve good 
performance in the land mobile environment. 

The first article in this series (November 1995) showed that 
RF signal fading is a natural phenomenon that causes burst 
errors in land mobile data transmissions. Because fading limits 
the performance of land mobile RF data modems, understand- 
ing its behavior is important. In contrast to land mobile data 
systems, the performance limitation for modems intended for 
satellite use is a low signal-to-noise ratio (SNR). Frequently, 
poor land mobile RF data modem performance can be traced 
to the use of modems that are simply not designed for vehicu- 
lar use. 


System performance measures 
There are many measures and specifications used to de- 
scribe land mobile RF data modems, but two sets of curves are 


Figure 1. Static and faded decode performance for a vehicular modem. 


Figure 2. Inbound data throughput curves are used to determine net- 
work performance as a function of desired throughput. 


most important. The first curve specifies the decoding perfor- 
mance of the modem as a function of received signal level 
(RSL) and vehicular speed. The second curve specifies data 
throughput performance when a large number of modems are 
using the same inbound (mobile-to-base) frequency. 

p Decode performance curves — Figure | at the left shows 
a set of decode performance curves. The horizontal axis rep- 
resents the average RSL measured at the receiver's antenna 
input. The vertical axis represents the percentage of messages 
successfully decoded. Because many modems allow for vary- 
ing message lengths, these tests should be performed using a 
nominal length data packet. The static curve on the right shows 
decode performance in a non-fading environment. This curve 
can be generated using an RF service monitor, and it provides 
a useful baseline for the modem. The curves on the left show 
the decode performance in a fading environment. These three 
curves represent different vehicle speeds. Mobile fading simu- 
lators, available from various manufacturers, are used for faded 
performance measurement. 


Dorr is an independent consultant in Carlsbad, CA. He specializes in 
modem design, communication system design and digital signal pro- 
cessing algorithm development. Tel. 619-944-3968. 
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NEW ADVANCED 
POWER METER 
MEETS THE 
DIGITAL CHALLENGE 


Pine to weather the 
_toughest field service use. 


Call us today to request a 
Free Fact Kit and learn why 
the new APM-16 is the 
‘wattmeter that does it all. 


RD 


Electronic Corporation 

A Member. of Bird Technologies Group 
U.S. Headquarters: 
216-248-1200 Fax: 246-248-5426 
Western U.S. Sales Office: 

- 805-646-7255 Fax: 805-646-0275 

oe Pan-Asian Sales Office: 


65-2992537 Fax: 65-2998509 
European Sales Office: 
44 1-442 870097-Fax: 44 1 442 870148 
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Decode performance curves are normally used for system 
coverage calculations. Customer requirements provide the re- 
quired message-decode probability. The minimum required 
mean signal level is then determined from the faded curves on 
the left. Next, this level is entered into the system link budget 
and converted to an estimated coverage area using computer 
coverage analysis. As a practical matter, the data from the 
Static curve often are entered into the link budget, and an 
extended coverage area is determined. The extended coverage 
area shows the increased service area that is often available 
when vehicles are stationary. 

& Throughput curves — Figure 2 on page 34 shows a set of 
calculated inbound data throughput curves. These curves show 
the amount of inbound data successfully decoded by the base 
station receiver and passed to the host computer. The curves 
shown are typical for a system using digital sense multiple 
access (DSMA) contention control. (See sidebar. page 38.) 
Throughput curves are commonly found in system documen- 
tation, but frequently are misunderstood. An example of the 
usefulness of the throughput curves is shown in Figure 3A at 
the right. The user's peak throughput demand is compared to 
the maximum throughput of the system. Figure 3B on page 4) 
shows the success probability of a signal transmission as a func- 
tion of the operating point. Figure 3C on page 40 shows decode 
success probability as a function of the number of retries. 


Four design techniques for vehicular modems 

Error control relers to the process of adding redundant bits 
to data packets so that transmission errors either are detected 
or are corrected by the reeciving modem. An important system 


"3° 
eaeaase:) 


{PACKETS/PACK 


~ 


‘THROUGHPUT 


Figure 3A. Throughput for 200msec packets. The contention window 
is 15msec. A practical operating point for this system provides 46% 
throughput. The peak throughput for this system is 60%. 


design consideration is the balance of error detection and cor- 
rection. Consider a system with only the ability to detect and 
reject corrupted packets. The data throughput of such a system 
would be quite low because the RF fading process nearly 
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workstations. 


tilities, airlines, rail- 
roads, public-safety, 
military 
government agencies 
worldwide have come 
to rely on Avtec for 
advanced, high-capacity 
console solutions for 
integrated radio/tele- 
phone systems. DSPatch 
is a color touchscreen 
console system that 
employs Digital Signal 
Processors (DSP’s) at 
every line and worksta- 
tion. 
architecture ensures instant responses, even in 
large systems. DSPatch may be configured to 
support from 32 to 1,024 external lines or operator 


U 


2atch—~THE WORLD’s Most ADVANCED 


FEATURES INCLUD 


¢ User configurable screens 


and other 


# Conventional or trunked radio 
ANI with call queue 

# Multi-format paging 

# Simultaneous conferences 

# Many more 

DSPatch32, a 32-port system,is 


available for smaller applications. 


Call, fax or write for 
additional information or 
a budgetary proposal, 


Its distributed Avtec 
4335 Augusta Highway 
Gilbert, SC 29054 USA 
Phone: (803) 892-2181 

FAX: (803) 892-3715 
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Hutton Communications, Inc., a leading 
distributor in th¢ communications industry, jis an 
authorized stocking distributor of the IFR COM-120B. 

The IFR COM-120B features a lightning fast screen 
update rate/along with fully independent generator 
and receiver functions. Independent functions yield 
true transceiver signal tracing, expanded network 


analyzer capabilities and complete cross;band dulexer 
tests. 
¢ fast, full scan spectrum analyzerffeatures a 


"oplit screen" mode that delivers performance clearly 


ALLAS ATLANTA CHICAGO DENVER SEATTLE MEXICO Ui 
Fax 303-820-2809 Fax 206-45341558 Fax 214-230-5264 
800-726-6245 


Fax $15-744-8996 
800-435-9313 


Fax 214-239-5264 Fax 770-729-9567 
800-442-3811 800-741-3811 


unique within this price class. A comphehensive 
signaling system delivers CTCSS, DIMRand DCS. 


Easily configured software options permit customization 


for paging, LIR “trunking, EDACS trunking and cellular 
applications. 
RF communications professionals will find that the 


COM-120B significantly reduces troubleshootikg time, 


thereby i increasing production. 

Call Hutton 7 arrange a demonstration of the 
lightning fast performance of the most cost effective 
Service monitor qn the market today; IFR’s COM-120B. 


800-426-2964 (95) 800-866-3811 
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INTRODUCING THE 
4RV/2 VOTER 


@ Continuous or NEW "vote-lock” mode 
@ Available as a card or in a rack system 
@ Price performance leader for 10 years 
@ Extend coverage by adding receivers 


® Thousands of DHE Voters in service a 


Description and practical application of DSMA 


Digital sense multiple access 
(DSMA) is a channel access technique 
that provides high data throughput 
when a large number of mobile units 
access a single base station receiver. 
Most commercially available high- 
speed mobile data packet networks use 
some form of DSMA for inbound con- 
tention control. Basic DSMA is de- 
scribed below. 


The horizontal axis represents offered 
load. The offered load is the: average 
arrival rate of both new and retrans- 
mitted packets to the RF network.! 
These curves can be confusing because 
the curve always is normalized to 
packets-per-packet time. Referring to 
Figure 3A, the operating point is 0.46 
packets per packet time. De-normalize 
as shown below to express throughput 


When DSMA is used, special bits 
embedded in the outbound (base-to- 
mobile) channel inform all mobiles of 
the status (busy or clear) of the in- 
bound channel. Collisions are reduced 
because mobiles do not transmit when 
they are aware that the inbound chan- 
nel is busy. If a vehicle wishes to trans- 


@ 4 channels expandable to 64 Ry in packets per second. 
> 


@ Many custom applications 
® Select / disable switches 
@ RF Links or phone lines & 
@ Opto-isolated VO AN 
@ Signal-To-Noise 
® Modular design © 


packets . 1 packet time _ 


3 packets 
packettime 0.200.seconds 


second 


x 
cf 


The normalized contention window 
is commonly referred to as “a.” In Fig- 


For more details call, fax, or write to: 


DouaG HALL ELECTRONICS 


815 E. Hudson St. 
Columbus, Ohio 43211 
(61 4)261-8871 
FAX (614)261 -8805 
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New Versatile, 
Affordable, Mobile 
Communications 
Consoles 


The Consolidator® comes in a variety of 
lengths, and accomodates all of 
your communications equipment. 


Call 1-800-524-9900 for a free brochure. 


ry Havis Shields 


EQUIPMENT CORPORATION 
P.O, Bax 2099, Warminster, PA 18974 
Fax: 215-957-0729 
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mit and detects that the channel is 
busy, it waits a random time called the 
backoff delay before checking again. 

DSMA fits well into mobile data 
systems for several reasons. First, it 
requires separate inbound and out- 
bound radio frequencies, which is a 
typical channel assignment. Second, 
the base radio must be capable of 
transmitting and receiving simulta- 
neously, which is common for base 
radios. Third, the base radio must be 
capable of continuous transmission, 
which is a common option. Finally, 
DSMA works well with typical mobile 
radios because it does not require si- 
multaneous transmission and reception 
at the mobile. The result is that exist- 
ing voice systems may be converted to 
data networks by adding modems and 
leaving the basic infrastructure intact. 

Inbound data throughput is strongly 
dependent on a characteristic called 
the contention window, This is defined 
as the amount of time from when a 
mobile unit commits to transmitting to 
the time when the rest of the mobiles 
on the channel know the system is 
busy. A long contention window de- 
creases data throughput because if one 
mobile has. begun a transmission, and 
the rest of the mobiles do not know 
that the inbound channel is being used, 
collisions can result. The two main 
constituents of the contention window 
are the mobile transmit turn-on time 
and the base modem acquisition time. 

The curves shown in Figures 2 and 
3 are typical for random access net- 
works such as DSMA. The vertical 
axis of Figure 2 represents throughput. 


ure 3A, the contention window of 
15msec results in a value of 


im 0.015 scone x + DOC ine 9.075 
le Th 


A useful property of a throughput 
curve is that the probability of suc- 
cessful transmission is easily calcu- 
lated as the vertical axis value divided 
by the horizontal axis value. More spe- 
cifically, this is the probability of a 
successful inbound transmission given 
that the mobile checked to see whether 
the channel was busy. Referring to the 
operating point on Figure 3A, 


success probability = —“ = 46% 


Success: probability vs. offered load 
is shown in Figure 3B. 

To effectively use DSMA, practical 
performance measures must be ex- 
tracted from the throughput-curve. One 
measure is the probability of success 
within a fixed number of retries. If the 
average backoff time for a system. is 
one second, then Figure 3C shows a 
97.6% probability that a message will 
be transmitted successfully within five 
seconds, 


Reference 


1, Kleinrock, L., and F.A. Tobagi, “Packet 
Switching in Radio Channels: Part 1—Car- 
rier Sense Multiple Access Modes and Their 
Throughput-Delay Characteristics,” [EEE 
Transactions on Communications, Decem- 
ber 1975. 
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A New Breakthrough In Analog 
Service Monitors 


Now, the ease of use found in analog service monitors is 
combined with some of the best features available in the 
new digital instruments. IFR presents the new 1200 SUPER-S, 
providing to you the best of both worlds. Its incredible 
features such as storage of 99 RF frequencies, direct channel 
selection for cellular, trunking and cordless telephones, easier 
programming of 2-lone and 5/6-tone signaling, duplex offset 
frequencies up to +49.9975 MHz and cable fault location 
with the optional tracking generator make the 1200 Super-S 
a highly versatile instrument. 

Of course, the Super-S still provides all the standard features 
previously found in the FM/AM-1200S such as analog and 
digital meters for convenient operation regardless of the lighting 
conditions, 1 GHz RF generator, 1 kHz and variable frequency 
audio generators, duplex operation, 2 pV receiver, 150 W 


IFR 1200 


power meter, 1 GHz spectrum analyzer, 1 MHz oscilloscope 
and RS-232 interface. 

The list of options is as impressive as the new features. 
Options such as European analog signaling, tracking generator 
with cable fault, CLEARCHANNEL LTR®, AMPS cellular and 
ETACS cellular are available at time of delivery or may be 
retrofitted at a later date by IFR’s customer service department. 

If you require high quality communications service monitors 
to install or maintain systems for trunking, paging, land mobile 
or cellular and you provide field service 
as well as in-shop service, then contact 
IFR Systems at 1-800-835-2352 for 
a demonstration. 
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10200 West York Street / Wichita, Kansas 67215-8935 U.S.A. 
Phone 316/522-4981 / 1-800-835-2352 / FAX 316/522-1360 


IFR SYSTEMS, INC. 
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Figure 3B. As the required throughput for a DSMA system is in- 
creased, the transmission success probability decreases, resulting in 
more retries. Balancing throughput and delay yieids operating points 
such as the one shown in Figure 3A. 


always guarantees errors. Next, consider a system that would 
attempt to correct every packet received. When badly cor- 
rupted packets would be received, this system would attempt 


New! 22 Amp Desktop 
Supply 


® Auto Reset 

@ Super Quiet 
@ 6" x 5.5" x 3.5" 
@ Less than 3 Ibs. 


@ ESD Safeguard 


@ 110/220 Switchable 
@ Thermo Cooling Fan 
@ AC/DC Line Filtering 
@ Iiluminated Power Switch 
@ MOV Line Input Protection 
® Overvoit/Current Protection 
@ 22 Amps Continuous Output 


7, 11, 15 Amp Models Also Available 
All Continuous Rated 


DuraCommny/Ps Power Supplies 
Kansas City, Mo. 


Or contact your Communications Distributor 


correction and would pass 
corrupted messages to the 
user. A properly designed 
system optimizes the bal- 
ance for maximum data 
throughput. 

A simple example of er- 
ror correction would be to 
send messages three times 
and to vote at the receiver, 
as shown in Figure 4A on 
page 42. The code shown 
in Figure 4A is conceptu- 
ally simple, but two weak- 
nesses limit its use. First 
the 200% redundancy sig- 
nificantly affects through- 
put. The second weakness is that two strategically placed er- 
rors could cause an undetected error. 

A practical and frequently used code is the (63,45,9) Reed- 
Solomon code shown in Figure 4B on page 42. It is used in 
several commercially available systems. This code adds 108 
bits of redundancy to a 270-bit data payload (40% redundancy) 
and will correct any nine bit errors. In addition, if the errors 
arrive in bursts, which is the typical case for a mobile channel, 
the code will correct for even more errors. 

Data interleaving is explained best with an example. Con- 
sider a 9,600bps system using a 900MHz RF carrier. For this 
system, fades of greater than 15dB below the mean RSL cause 


Figure 3C. Transmission success 
probability as a function of the num- 
ber of retries at the operating point 
of Figure 3A. The probability of suc- 
cessfully transmitting an inbound 
message within five retries (six at- 
tempts) is 97.6%. 
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When Every Second Counts, Rely On Orbacom’s 
TDM-150 CRT-Based Console System For Your Critical 


Emergency Communications Needs 
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Shown Above: The Lancaster County, Pennsylvania, 911 
Communications Center With Orbacom’s TDM-150 
CRT-Based Console System. 
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Easy-To-Use Primary Operating Screen, Resembles Traditional Radio Channel 


Modules; Control! Modules, As Well As Other Displays, Can Be Adjusted To Meet 
Your Unique Dispatch Operation Conditions, 


As an established leader in the industry, "Drag & Drop" Instant Screen Creation, 
with decades of experience in the design Multi-Function Screen Grid, On-Screen 


and manufacture of sophisticated Alarm Notifications, Windows™ 
communications consoles, Orbacom is Applications and many more user-friendly 
the name to trust for your community’s Operations. The ultimate bottom line is 
critical emergency call and response that you and your community will 
situations. Orbacom’s new generation of appreciate knowing that when it comes to 
TDM-150 Communications Control protecting life and property, you can 
Consoles is not only state-of-the-art, but | depend on Orbacom’s technology to help 
also sets the stage for efficiently you transmit vital instructions, when every 
expediting your immediate emergency second counts, For more information, 
communications needs, as well as please call or fax in your request for free 


effectively fulfilling your ever-expanding literature: 609-829-4455/fax:609-829-6980. 


future response requirements. Some 
outstanding features of Orbacom’s 
TDM-150 include Multi-Level Trunking 


- a, 


SYSTEMS, Inc. 
1704 Taylors Lane, Cinnaminson NJ 08077 Tel: 609-829-4455 Fax: 609-829-6980 Windows is a registered trademark of Microsoft, Inc. 
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~~~" INSTANT RECALL RECORDER 
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TOTAL RECALL in a TINY PACKAGE 


Achieve total recall with the Model 3022 
Instant Recall Recorder. With a little brawn and 
lots of brains, the Model 3022 accurately records 
emergency messages and totally recalls them 
without skipping or breaking a beat. 


Remember these features: 


Fully self-contained 


Mounts into Motorola Centracom II or Series 3000 
rack or desk adapter 


Up to 128 minutes of voice storage 

100% solid state - no moving parts 
Multiple time sync sources 

ALI record/replay capability via RS-232 port 
Much more 


So, if you can't afford to take a chance with 
your instant recall capabilities and if you really 
want to save space, get TOTAL RECALL with 
the Model 3022 Instant Recall Recorder. 


ZETRON 


12335 134th Ct. N.E. Redmond WA 98052 
Phone: (206) 820-6363 Fax: (206) 820-7031 
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Figure 4A. The classical bit-voting code appends 200% redundancy 
to the data payload. One bit error always will be corrected. 


the modem to take errors, At a vehicular speed of 45mph, the 
expected rate of fades below 15dB is 24.1Hz, and the typical 
duration of the portion of the fade below 15dB is |.2msec or 
12 bits.’ If the data were sent in continuous, sequential blocks 
of 60 bits as shown in Figure 5A on page 44, the amount of 
redundancy required for successful transmission in this envi- 
ronment would be 66%. If the interleaver shown in Figure 5B 
on page 44 were used, the required amount of redundancy 
drops to 15.4%. 

Interleaving takes advantage of the fact that in a fading 
environment, the average error rate is low. The interleaver de- 
correlates the burst errors so that the receiver’s error decoder 
is presented with the average error rate instead of the higher 
burst error rate. The result of using the interleayer is thal less 
redundancy is required for a given performance level. 

Well-designed modems use a combination of error correc- 
tion, error detection and interleaving. Note that the curves on 
the left side of Figure | are close together or nearly indepen- 
dent of the vehicle speed. This is the result of an error control 
strategy properly designed for vehicular use. If the faded curves 
are spread out horizontally, i.e., if the decoding performance 
varies with vehicular speed, the error control strategy is incor- 
rect. This commonly happens when satellite or telephone line 
modems are used for vehicular applications. 

Data compression is a technique that allows the modem to 
take advantage of the inherent redundancy of most data mes- 
sages or graphic images. The basic idea is simple. Frequently 
transmitted characters should be converted to extremely mini- 
mal channel uses. Infrequently used characters should be rep- 
resented using longer channel uses. A good, though not opti- 
mal, example is Morse code. This code represents the most 
commonly used letter in English, the letter “e,” by a single dot. 
Conversely, the least frequently used letter, “z,” is represented 
by the longer channel use of two dashes and two dots. 

To understand the achievable performance of data com- 
pression techniques, it is useful to understand two basic 


Figure 48. This (63,45,9) Reed-Solomon code appends 40% redun- 
dancy to the data payload. Any nine errors always will be corrected. 


IT’S A SCIENTIFICALLY PROVEN FACT... 


If you use a noise 
attenuating headset with 


your two-way radio, 
you're not getting the 
whole message. 


Two-way radio communications in the 
presence of noise can be difficult. 
While conventional noise attenuating 
headsets can help, they are not neces- 
sarily your most effective choice. 
These headsets attenuate noise using 
only passive dampening techniques. 
They cannot guard you against the low 
frequency noise that penetrates the ear- 
muff itself and causes a scientifically- 
proven phenomenon knows as “the 
upward spread of masking”. 


This effect means that in the presence 
of low frequency noise you will find it 
difficult to hear speech communica- 
tions. Even more important, however, 
you will have trouble understanding 
the meaning of what you hear. Your 

. most effective choice for intelligible 
communications is a noise attenuating 
headset that incorporates “active” noise 
reduction technology. “Active” noise 
attenuating headsets are different. 
These headsets cancel noise electroni- 
cally before the noise reaches your ear; 
and before it interferes with your abili- 
ty to understand what is being said to 
you. 


Upward spread of masking-- 
deadly to intelligibility 


Researchers have demonstrated that the 
ability to understand speech is progres- 
sively degraded as noise becomes more 
intense, and particularly when the 
noise is increasingly dominated by low 
frequency energy. That means that as 


the intensity of low frequency sound 
increases, it is accompanied by a dis- 
proportionate degradation in your abili- 
ty to perceive the high frequency 
sounds that carry the meaning of 
speech. The greater the intensity of the 
low frequency noise, the higher the fre- 
quencies that are adversely affected, 


The meaning of speech is carried by 
the consonant sounds, which are much 
softer in level and higher in frequency 
than vowels. That means they are easi- 
ly masked by low frequency noise. 


You need not only to hear but to under- 
stand radio communications, which 
means making the volume sufficiently 
loud to hear the soft consonant sounds. 
However, the volume needs to be 
turned up even higher in order to over- 
ride the effects of low frequency mask- 
ing, at which point the sound becomes 
distorted. This distortion occurs not 
only in the output of the speaker, but 
also in your ear, which is overdriven at 
high sound levels. The result is that 
you have not only distorted the com- 
munications you are trying to under- 
stand but you have amplified your sig- 
nal to a level that may damage your 
hearing. 


As you are probably aware, the more 
noise you are exposed to, the longer 
period of rest your ears require to 
recover from threshold shifts in hearing 
(TTS), thereby helping to prevent the 
build-up of permanent hearing loss. 
Research shows that exposure to /ow 
Jrequency noise requires a longer 
recovery period. 


Low frequency noise 
penetrates concrete walls 


Low frequency noise is most typically 
produced by mechanical devices such 
as engines, motors, generators and 


fans. The waves created are very long, 
very powerful and can travel great dis- 
tances. In fact, the tremendous sound 
energy enables these waves to easily 
penetrate passive noise barriers—even 
concrete walls! In the presence of 
these giants, your shorter and weaker 
voice signal waves are lost. 


Get ProActive” for improved 
communications 


The ProActive is the only active headset 
that has been specifically designed to 
provide better intelligibility of commu- 
nications and hearing protection in gen- 
eral industrial settings. ProActive’s pas- 
sive noise reduction rating 

(NRR) is 2] dB. When 
passive and active 
performances are 
combined, the 
ProActive headset 
can achieve up to 
35 dB of 
noise reduc- 


frequencies. 


While active noise cancellation head- 
sets have been used by the military and 
by aviation pilots for decades, this is 
the first time this powerful technology 
has been made widely available and 
affordable. 


<> 


For more 


information call 
1-800-278-3526 


Get ProActive...The phrase “say again” 
will quickly disappear from your daily vocabulary. 
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Noise Cancellation Technologies, Inc. - One Dock Street, Suite 300, - Stamford, CT 06902 


90% Off on Line Two! 


Why settle for one line when you 
can have a second line for just 10% more? 


ce OPTAPHONE 2000 || 
PLUS-2 
Deal-Channel 
Fixed Point-to-Point 
Wireless Telephone System 


The new OptaPhone 2000 PLUS-2 delivers two individual lines for 
just ten percent more than our single-line system, the OptaPhone 
2000 PLUS. With both models, you get: 


= Wireline-quality audio = (an be economically solar powered 
w Upto 14.4 kbps data/G3 fax = Modular, surface-mount 
= Programmable synthesized tuning technology 


& 
WI, 1180 Evergreen Road = P.0. Box 4000 
NN Y 
SX “J 


Redway, CA 95560 
1-707-923-4000 = fax 1-707-923-2655 


E-mail: sales@optaphone.com 
On the Web: http:/ /www.optophone.com 
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Squelch your Voting System problems 
with a CTI Products Comparator Display 


Voting 
Comparators 


COMPARATOR 
oisptay | 


Local, Leased, or 
Dial-Up Line 


Remote Comparator Interface 


Features: 

® Displays voting sytem and receiver status on local PCs, 
remote PCs, or consoles. 

® Disables faulty receivers remotely — 
without making a trip to the comparator. 

® Logs receiver failure history with time and date stamp. 

® Helps diagnose system problems fast. 

® Great for finding intermittent problems with receivers 
and wirelines. 


Compatible with: 
® Conventional and Trunking systems 
® Motorola Digitac, Spectra-TAC, and TAC comparators 
® Ericsson / G.E. Analog Voters 


LY Products Inc. 


1211 W. Sharon Rd., Cincinnati, OH 45240 
(513) 595-5900 


Visit us at APCO, Booth #1042, Circle (72) on Fast Fact Card 


44. Mobile Radio Technology August 1996 


ERE 
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Figure 5A. These data blocks are sent sequentially. The bit marked 1 
is sent first, followed by 2, etc. Strong codes are required because 
burst errors often affect only one block. 


distinctions. First, data compression techniques are either 
lossless or lossy. Second, they are either adaptive or non- 
adaptive. These properties are independent of one another, as 
shown in Figure 6 on page 46. 

A lossless data compression scheme compresses source 
data so that the decompressed data match the source exactly. 
When text or transactional messages are compressed, lossless 
methods generally are required. Lossy data compression tech- 
niques do nol pass all of the source information. Instead, they 
transmit only the data that are most important for the appli- 
cation. Lossy data compression is extremely useful for image 
transmission because the compression performance is high, 
and the losses are nearly undetectable. 

Non-adaptive techniques compress data according to a fixed 
rule, This works well if the data compression rule matches the 
statistics of the data being transmitted. For example, the Morse 
code matches English text. In a hypothetical language where 
“2” would be the most common letter and “e” the least com- 
mon, the Morse code would yield a much lower throughput. 
Straightforward techniques can be used to generate a unique, 
non-adaptive compression code (a Huffman code) for almost 
any system requirement. 

Adaptive techniques continually analyze the incoming data 
and modify the compression rule as required. The performance 
of these techniques is somewhat independent of the statistics 
of the data because the compressor adapts itself to them. For 
example, if an officer were to type an accident report with 
frequent uses of the word “vehicle,” the compression algo- 
rithm would detect this and would represent “vehicle” with a 
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Figure 5B. In the interleaver arrangement shown above, bits are 
shuffled in time. The numbers show the transmit order. Burst errors 
affect multiple blocks, thereby reducing coding requirements. 


Built To 
Pertoritl 


RUGGED, COMPACT 
RADIOS WITH THE 
LOUD, CLEAR AUDIO 
AND EASY USE YOU 
NEED FOR JOB SITE 
COMMUNICATIONS. 


Kenwood designed the 
tough TK-260/360 
portables to be simple to 
operate and lightweight. 
The durability of these new 
four-channel, VHF/UHF 
handhelds is enhanced by 
long battery life and unique 
features for the price class. 


The new TK-762K/862K 
mobiles are only 5 !/2"" wide 
to fit in most vehicles. These 

heavy-duty two-channel 

mobiles have a bright 
display and offer horn alert 
and public address. 


Kenwood engineered these 
affordable radios for solid 
performance, with strong, 

crisp audio, simple controls 

and a complete range of 
heavy duty accessories. 


Call Kenwood for high 


quality, easy-to-use radios 
at the right price. 
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KENWOOD 


Atways Comes THROUGH 


KENWOOD COMMUNICATIONS CORPORATION * FAX (310) 761-8246 » http://www.kenwood.net 
Cau. 1-800-950-5005 


Work platforms 


~ Tower Leg 


where you need them. 


Good ideas and thousands of 
parts you can use right now. 


\ PIROD ING. 


 —enac. ~ 
P.O Box 128, Plymouth, Indiana $6563-0128 


Telephone (219) 936-4221. FAX {219} 936-6796 


Cail tor our 
FREE catalog, 
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You'll profit from our 
experience in Service 
Information Management 


We've got the business and 
the software experience to 
streamline service/repair 
operations. Our product, 
ServicePlus, integrates 
and manages all admin- 
istrative and decision sup- 
port processes throughout 
the service cycle. 

From a single point of entry 
{Logbook}, you can access 
accurate customer data, 
equipment history, technicians, 
suppliers, service contracts, 
inventory and dispatch. This 
modular system uses look-up 
tables and preset defaults to 
make Work Order data entry 
and information retrieval fast 
and easy. 


ServicePlus modules include: 

« SP Manager 

* Logbook (Work 
Orders/Invoicing) 

* Inventory Control 

* Service Contracts 

* Dispatch 

R * Purchase Orders 

* ACCPAC Plus™, Great 

Plains™ or SBT™ 

Accounting Interface 


ServicePlus’ 


Service Information System 


Hottest Price/ 
Performance 
in its class! 


$3080 


Buys you SP Manager, 
Lagbook, Inventory 
Control and 
Purchase Orders, 


r 


ServiceWare 
Corporation 
Tel: (819) 770-4000 
Fax: (819) 770-1795 
BBS/Demo: (819) 770-1897 
WWw.serviceware.ca 
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ADAPTIVE 


AREA OF HIGHEST 
COMPRESSION 


FILE COMPRESSION 
UTILITIES 


NON-LOSSY 


BEST THROUGHPUT 
FOR SHORT DATA 
BURSTS 


NON-ADAPTIVE 


Figure 6. Data compression strategies can be mapped as points on 
a plane. Lossiness and adaptability are independent properties. 


minimal channel use. The most common adaptive data com- 
pression is the Lempei-Ziy algorithm, which frequently is used 
for computer file compression utilities. 

Both adaptive and non-adaptive techniques are useful in 
mobile data systems. Status or short text messages are best 
compressed using non-adaptive data compression; longer trans- 
missions are best compressed adaptively. Conceptually, data 
compression strategies can be mapped as points on Figure 6. 

Acquisition performance is a modem characteristic that di- 
rectly affects system throughput. Acquisition time is the 
amount of time required for a receiving modem to determine 
that an incoming signal is present. In DSMA systems (see 
sidebar), the two largest constituents of the contention window 
are the mobile attack time and the base modem acquisition 
time, The acquisition curve in Figure 7 on page 48 shows the 
mean and standard deviation of acquisition time as a function 
of the receive signal level. This curve shows a good acquisi- 
tion performance because the modem acquires reliably at quite 
low signal levels. A result of poor acquisition performance is 
thal, although messages may be passed at low signal levels, 
the increase in the contention window significantly degrades 
data throughput. 


Will it work? 

Designing a modem to work in an RF-fading environment is 
an essential part of proper system design, but in itself does not 
ensure a successful system deployment. A modem should be 
flexible enough to satisfy varying system requirements. For 
example, if coverage over a large, sparsely populated geo- 
graphic area is required, 600bps may be the correct rate. If the 
required coverage area is a small, densely populated area, then 
19,200bps may work well. If the coverage area is large, and 
the number of frequencies is limited, the modem must be able 
to operate in a multisite, multifrequency system. The modem 
should also provide features that reduce installation and main- 
tenance costs as well as features that maximize system reli- 
ability. Finally, developers of software applications should find 
the modem easy to use. 


Conclusion 

Understanding mobile data equipment can be an arduous 
task, Research articles continually describe exciting new tech- 
niques for wireless communications, and manufacturers sift 
through these research results, developing those which are 
practical and useful. Users and potential users of this equipment 


RELM 


maz @ * usa 


Yes, it’s true! Good things DO come in small 
packages...especially at RELM Communications. KELM‘s 
new line of radios include some of the most compact mobile 
and portable radios available. These radios feature a wide 
variety of power and feature combinations fo meet virtually 
every application. And, best of all, these small packages carry 
small prices, too! 


SM Series Mobiles: (above) 
& -40 watts power VHF (150-174 MHz) 
25 watts power UHE (450-482: MFiz) 
16: or 99 channel capability with Scan 
Built-in CFCSS & DCS 
Extremely easy, user friendly operation 


SL Series Mobiles: (above) 
© .40 watts power VHF (150-174 MHz) 
25 watts power UHF (450-482 MHz) 
® 6 channel capability with pre-set squelch 
* Builtin:CTCSS, DCS & Two Tone Sequential 


PT Series Portables: (above) 

&, Sowatts power VHF (150-174 MHz) 
4 watts power UHF (450-512 MHz) 
5:watts power Low Band (36-46 MHz). 

+ &channel capability without scan 

/ -Built-in CTCSS, DCS & Two Tone Sequential— 
Great for Talk-Back Paging applications 


WHS Series Portable: (left) 
4 watts power UHF (450-482 MHz) (482-512 MHz) 
5 watts power VHF (148-174 MHz) 
16 or 32 channel capability with scan. 
Built-in CTCSS anda full function keypad for 
DTEME encode / decode and programinable ANE 
: Easy to use > with new, more comfortable ergonomicshape 


7707 Records Street in: Ganada;. Cail: 
° Indianapolis, IN 46226 Tad Radio of aoe Tas:; 
¥£800-821-2900 ; M aeons 


aré presented with tremendous amounts of information. 

The intention of this article and Part | in the November 1995 
issue has been to explain RF data modem performance in terms 
of some basic fundamentals. The first fundamental is the RF 
fading process, common to all wireless data systems, which was 
described in Part J. Next, the basic performance measures, de- 
code performance (sensitivity) and data throughput were de- 
scribed. Finally, four design techniques were described. Some 
or all of these techniques are used by most state-of-the-art RF 
data modems. 


MEAN = 19.1, SD = 4.4 


Reference 


SD = 2.0 


1, Reudink, D.O., “Properties of Mobile Radio Propagation Above 
400MHz,” [EEE Transactions on Vehicular Technology, November 


1974, 
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. SD = 0.7 


MEAN = 13.8, 
MEAN = 12.9, SD = 1.47 


RF modem series 


MEAN = 12.4, SD = 1.0 
MEAN = 11.7, SD = 0.5 
MEAN = 11.67, SD = 0.46 
MEAN = 11.6, SD = 0.52 
MEAN = 11.6, SD = 0.54 
MEAN = 11.6. SD = 0.43 


Part 1—‘‘How Mobile Radio Fading Affects Data Transmis- 
sion,” November 1995. 

Part 2—“How Mobile Radio Fading Affects RF Data Modems,” 
August 1996, 


Back issues for the past two years are available for purchase 
from Intertec Publishing customer service. Call customer service 
at 800-441-0294 or 913-341-1300. ; 

i Article photocopies are unavailable from the publisher, but they 
Figure 7. Mean and standard deviation (SD} of acquisition perfor- 
mnarice for a vehicular modem, Acquisiton ee is ahcvis asa fanetion can be ordered from UMI Information Store, 800-248-0360 or- 
of the receive signal level. This modem shows good performance at 415-433-5500 ext. 282;’fax 415-433-0100. 
low signal levels. Figure courtesy of Coded Communications. 


LET THE POV 


@ Independent DSP Inputs Vote 
the Best Voice or Data Channel 


™ DSP Signal-To-Noise Ratio 
Determination for Each Site Input 


@ Up to 12 Site Inputs Voted Per Chassis 


@ Console Interface Module Interfaces 
with Industry Standard Dispatch Consoles 


@ Provides Tone Keying and Voted 
Site Talkthrough 


For More Information Contact: 


m@ System Expansion Permitted by es 
Daisy-Chaining Multiple SNV-12s Ea JPS Communications, ine, 


P.O. Box 97757, Raleigh, NC 27624-7757 USA 
NEW! - Talk across multiple bands simultaneously Ph: 919.790.1011 Fx: 919.790.1456 
with JPS' CBI-5 Crossband Interface System Email: jps@nando.net 


Circle (42) on Fast Fact Card 
48 Mobile Radio Technology August 1996 


y 1 


From the forge of world-wide competition 
comes the new Hustler Spirit series of 
vertical antennas. 

Designed to win the race to provide the 
highest performance and durability 
possible, at a price that leaves others in the 
dust. 

If you are driven to achieve a superior 
signal; if you need an antenna which is 
virtually impervious to wind and weather; 
if you want the best the world has to offer, 
catch our new Spirit-and win today. 


Model Shown: HS9-45070 

Also Available: Models from 136 MHz. to 2 GHz, 
including Land Mobile, Cellular, Trunking, SMR, 
Paging and PCN. All models available in a variety 
of gain configurations. 
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Beyond your Expectations 


One Newtronics Place 
Mineral Wells, Texas 76067 
1-800-949-9490 © (817) 325-1386 


YES, I'm interested in the new Spirit. 
Please send me your latest Professional 
Products catalog. 


Name = ——= 


Company — 


Address 
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Maintaining intermod level 
at communications sites 


Evaluating the potential for intermodulation interference affecting the 
receiving frequency of the mobile units is important at sites where mobile 
(including portable) units might operate nearby. 


“ISOLATION PROVIDED BY VERTICAL SEPARATION 


ISOLATION IN DECIBELS (dB) 


3 4 6 10 : 100 
ANTENNA SPACING (TIP-TO-BOTTOM) IN FEET 
The above curves are usable with gain antennas if they are mounted exactly collinearly. 


ISOLATION PROVIDED BY HORIZONTAL SEPARATION 


3 


a 
So 


ISOLATION IN DECIBELS (dB) 


100 10,000 


ANTENNA SPACING (TIP-TO-BOTTOM) IN FEET 


The above curves may also be used to approximate the Isolation between gain antennas 
at less than the following minimum distances. (The figures In dB refer to the antenna 
gains.) 150MHz: 3dB-18ft., 6dB-75ft., 10dB-300ft. 450MHz: 3dB-6ft., 64B-25ft., 10dB—100ft. 
850MHz: 3dB-3ft., 6dB—12ft., 10dB-5O0ft. At greater distances, the sum of both antenna 
gains should be subtracted from the value found in the chart. 


By David Parcigneau 


Before deciding to instal] transmitting 
equipment for a new frequency at a 
heavily congested radio communications 
site, an electromagnetic compatibility 
(EMC) study should be conducted. 
Hardly any study is more complex. It 
takes into consideration broadband 
transmitter noise, receiver desensitiza- 
tion and intermodulation interference 
(“intermod”). | 

Once the proposed facility is shown to 
be compatible with respect to those three 
criteria, one more analysis, an inter- 
modulation level maintenance calcula- 
tion, might need to be performed. The 
evaluation is important at sites where 
mobile (including portable) units might 
operate nearby, It is less important at most 
mountaintop sites where users are not 
likely to come close. The analysis pre- 
dicts the likelihood of intermod affecting 
the receiving frequency of the mobile 
units. Most site-related intermod studies 
only consider intermod that may affect 
the base station receivers at the site. 

The analysis is simpler when the base 
station transmitters to be studied feed the 
same antenna through a combiner. It is 
more complex when the transmitters use 
separate antennas, perhaps on different 
towers. For example, you will have to use 
your own judgment whether to include in 


Figure 1. These antenna isolation curves are 
based on dipoles. Both reflect isolation values 
that could be expected when two antennas are 
separated as indicated. In actual installations, 
the obtainable values may vary somewhat, be- 
cause of tower coupling or other reflective sur- 
faces near the antenna. (Courtesy of Celwave.}) 


Parcigneau is a radio inspector in [ndustry 
Canada’s Radio Spectrum Management 
Montreal district office, Montreal, Quebec, 
Canada. 
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lf communication is vital to your operations, then . 
you understand that equipment must be both versatile 
and easy-to-use. Even more importantly, it must be as 
reliable as the foundation under your building. 


Zetron's Digital Tone 
Remotes have quickly become [MZ CIM Re) imatourle) (2 
the preferred radio controllers = 
for critical applications. 

Versatility is maximized with 
a built-in paging encoder and a 
PC-programmable feature set. 
Ease-of-use is guaranteed by 
a text display that shows the 
formal name (“Police,” 
“Ambulance,” “Line Crew,” etc.) 
for every frequency or pager 
code entered by the dispatcher. 

But most importantly, the 
remotes are from Zetron. This 
means reliability that is backed 
up by the industry's best 
warranty and technical support. 

lf you are in the business of 
supporting critical communications, call Zetron 
today for more information on the Model 260 and 
Model 280 Tone Remotes. 


(ZETRON). 


Zetron, Inc. PO Box 97004, Redmond WA 98073-9704 Ph: (206) 820-6363 Fax: (206) 820-7031 
European Office: Zetron, Inc. 27-29 Campbell Court, Bramley, TADLEY, Basingstoke, RG26 5EG, U.K. 
Phone: +44 1256 880663 Fax: +44 1256 880491 
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Table 1—Attenuation values for vertically spaced antennas. 


SEPM SEP.M | ATT. (dB) 


0 : 0.00 
l I 

0.30 
0.32 
0.34 
0.36 
0.38 
0.40 
0.45 
0.47 
0.50 
0.55 
0.60 
0.65 
0.70 
0.75 
0.80 
0.90 
1.00 
1.05 
1.10 
1.20 
1.25 
1.30 
1.40 
1.50 
1.65 
1.80 
2.00 
2.10 
2.20 
2.35 
2.50 
2.60 
2.75 
3.00 
3.50 
4.00 
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You've got their number. 


Digital ANI 


Miker ID will end the stuck mikes 
and stop the horseplay on your 
radios. ID-33 includes time-out 
timer and emergency. Fleet prices 
$69 to $121. 800-521-2203. 


[ esc | CONTROL SIGN 


1985 S. Depew, #7, Denver, CO 80227 
(303) 989-8000 
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the analysis a transmitter on the nearest 
frequency if it is situated at another nearby 
tower when another transmitter separated 
from the frequency under study by only a 


few more kilohertz is part of the same com- 


bining group with the proposed new 
transmitter. For transmitter intermodulation 
to be strong enough to cause a problem, 
the power levels involved must be strong 
and the transmitters must be close to one 
another, or both. 

The path one signal must travel to enter 
another transmitter’s output circuit and 
mix with the other transmitter’s signal to 
produce intermod is complex and subject 
to much attenuation. Part of that attenua- 
tion is the path loss between the two trans- 
milters’ antennas. 

Figure 1 on page 50 shows attenua- 
tion vs. distance for horizontal and ver- 
tical separation between antennas for 
different frequency bands. Table |] at the 
left lists attenuation figures for verti- 
cally spaced antennas. Antenna gain 
affects attenuation, too, when the un- 
tennas involved are on the same hori- 
zontal plane. 

Another component of the attenuation 
lies within internal transmitter filters and 
external filter cavities. Refer to manufac- 
turer’s specifications and duplex curves 
for these attenuation figures that apply 
to one transmitter at another trans- 
mitter’s frequency. 

Next, derive the conversion factor (CF) 
from the formula: 


CF = 57log(1.5 + AF) — (9.9) — (9logAF) 
where 


AF = the difference in megahertz between 
each two transmitters’ frequencies. 

The possible levels of intermod that 
might be produced on the mobile unit 
receive frequency can be calculated using 
the path loss figure, the antenna gain fig- 
ure (if applicable), the transmitter cavity 
and circuit filter attenuation figure and 
the conversion factor, 

Here are examples of possible configu- 
rations to be evaluated and how to main- 
lain an acceptable level of intermod in 
cach case. 

pm Example No. / — Transmitters on 
the same antenna. 

The two transmitters are transmitter A 
(157.8MHz) and transmitter B 
(160.6MHz). Transmitter A has 18dBW 
(63W) output and a bandpass filter with a 
1.5dB insertion loss. Transmitter B's 
feedline loss is 3dB. its bandpass filter 
has a 1.5dB insertion loss and its antenna 
gain is 7dB. 

First, calculate the conversion factor: 


The Industry's 


10 MOST WANTED 


Considered Armed & Dangerously Affordable 


ANT940Y10-WR, also known as Yagi Antenna. born 6-24-74; 
2.5 Ibs; 24” x 9"; Known associates: 
likes to hang out in dingy, dismal areas. 
hvy bld; blk TXYLAN 
coated. Known to 
violently resist 
corrosive gases, 
ultraviolet radiation, salt 
spray and acid rain. Wanted for 
directional control. 


Industry Top Ten Product 
Industry Top Ten Product 


TC860, also known as Cellco Ceramic Trunking Combiner. 
born 5-25-91; size 7x19x14"; 
36 Ibs; rugged bid; 125 watts, 
alum finish. Wanted 
by SMR operators 
who want only the 
best. 


Industry Top Ten Product 
Industry Top Ten Product 


Model 44AP, also known as the Broadband RF Wattmeter. 
born 6-11-78; weight 4 Ibs; rugged bld; 
500 watts; gray comp; operates alone, 
no known associates; 
distinguishing marks: 
leather band on top, 
sample port right side. 
No known enemies, has 
been spotted worldwide. R Middle 
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TWR816-860-1RTT, also known as Compact Receiver 
Panel. born 8-14-93; exceptional 
small build, likes to associate with 
multiple frequencies. 

Quiet 2.5 dB noise; 

modular; has been 

known to 

redundantly switch 

to 2nd channel if injured; likes 
living in harsh locations. Wanted 
for resisting interfering signals. 


PM5C15, also known as Automatic Alarm Panel. born 2-23-81; 
brushed alum; 1.4 Ibs; 19"x3.5”; 
Known associates: likes to snitch 
on bad trans & ant; 
needs to be placed 
inline; violently 
resists high VSWR; 
likes power. 
Do not approach, will call you. 


industry Top Ten Product 
Industry Top Ten Product 


Industry Top Ten Product 
Industry Top Ten Product 


Call for information leading to the acquisition 
of these ten most wanted products: 


1-800-331-3396 


in USA and Canada Circle (46) on Fast Fact Card 


TS4680, also known as Cross Band Coupler. born 2-10-86; 


size 6.6 x 1.5 x 0"; | Ib; hvy const; 
400 watts; blue finish; tower 
mountable. Wanted 

by tower operators 

for multiple 

transmissions of 

450-860 equipment. 


ANT450D3, also known as Dipole Array Antenna. 


born 9-14-58; known associates: other 
antennas in other freq bands and gain. 
hvy bid; blk TXYLAN 

coated. Known to 

violently resist corrosive 

gases, ultraviolet 

radiation, salt spray and 

acid rain. Wanted by tower operators 

with the worst possible problems. 


PMU1C1S, also known as Power Monitor Unit. born 4-23-95; 
al smi bid; blk, red eyes glow in dark. 


Wanted for monitoring ant VSWR and 
TX power. Notorious 

for working multiple 

freq in all bands. 

Known associates 

RS232 and RS485. 


R. Index 


TS450PB1, also known as IM Suppression Panel. born 7-12-75; 


rugged bld; black & blue mgaks on body; 


5 Ibs; 19"x5.25°@450 dB; 
wanted by t i 
for killing es 

: ’ t 
interm n; likes 

isolatiGy eward is 


offered for 
protectionism. 


TATC8944, also known as Cellular Auto Tune Ceramic 


Combiner. born 4-1-92; size 10.25W x 
10.75H x 12.75"; 36 Ibs; heavy bid; 
black finish; easy to 

install. Wanted by 

Cellular operators for 

retrofit or new 

installations, both in 

USA and foreign countries. 


TELEWAVE, INC. y 


1155 Terra Bella * Mountain View, CA 94043 
(415) 968-4400 + Fax (415) 968-1741 


7dB GAIN 


3.0dB LINE LOSS 


1.5dB 
INSERTION 
Loss. 


160.600MHz 
MIXER 


157.800MHz 


PROPOSED 
TOTAL ATTENUATION 10dB 


18,0dBW CF:22.2dB 


Figure 2. The signal path used in Example No. 1. 


= 22.2dB 


CF = S7log(1.5 + AF) = (9.9) — (9logAF) 


The transmitter intermod level (TIL) 
then is calculated as follows: 


STlog[ 1.5 + (160.6MHz — 
157.8MHz)| — 9.9 - 


Slog(160.6MHz — 157.8MHz)  TIL=P,, — (IL, + 2A, + CF + LL) + AG, 


x 


where 


S7log(1.5 + 2.8) — 9.9 — 9log2.8 


Your Prescription for... 


P.. = transmitter A power output 

IL, = filter insertion loss at transmitter A 

FL,, = filter loss of the mixer (transmit- 
ter B) at transmitter A’s fre- 
quency. Refer to manufacturer's 
specificauions to evaluate attenu- 
ation at desired frequency offset. 

CF = conversion factor 

LL = transmitter B's feedline loss 

AG, = transmitter B's antenna gain 


It is important to double the actual band- 
pass filter attenuation figure for this calcu- 
lation, because the frequency response 
curve is symmetrical. The incoming signal 
of transmitter A must pass through trans- 
mitter B’s filters, mix, and then pass again 
through the same filters at the intermod 
product frequency; thus, the outgoing 
intermod is subject to the same attenuation 
as the incoming signal from transmitter A. 
For other types of filters such as band- 
rejects. the only attenuation is at the tuned 
frequency. (See Figure 3 on page 56.) 

Replace the variables in the TIL equa- 
tion with values from the example, and 
calculate TIL as follows: 

TIL = 18dBW — (1.5dB + 10dB + 
22.2dB + 3dB) + 7dB 


= —11L7dBW. 


TRUNKING 
COMBINING 
SYSTEMS 


VHF - UHF - 800 & 900 SMR 
TRANSMITTER COMBINERS 


Multipath 


Prescription: 


ElectroCom 
Communication 
Systems 

10400 Pioneer Blvd. 
Santa Fe Springs 
CA 90670 
800-348-1477 
310-946-7483 fax 


THE DR~-800! + HIGH GAIN 


El ectroCom Ss 
Diversity* 
Reception 


+ LOW LOSS 

+ MAXIMUM ISOLATION 

+ EXPANDABLE 

+ FULLY TEMPERATURE 
COMPENSATED 
SINGLE OR DUAL 
STAGE ISOLATORS 
DURABLE 
CONSTRUCTION 


RECEIVER MULTICOUPLERS 


+ HIGH LINEARITY 

+ LOW NOISE FIGURE 
+ SELECTIVE FILTERS 
* 2TO 64 PORTS 

*» COMPACT DESIGN 


Contact EMR for combining systems in any band 
from 66 MHz to 2 GHz 


EMR CORPORATION 


22402 N. 19th AVENUE - PHOENIX, ARIZONA 85027 


*Patent Pending 
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TEL: 602-581-2875 OR 800-796-2875 FAX: 602-582-9499 
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TestMate. 


“We 


The new Marconi 2945 TestMate: the lightest, fully featured, radio test set available. 


No matter what size your 
business, the new Marconi 
TestMate radio service monitor is 
the perfect partner. At just 
11.4kg (25/b), TestMate is a 
complete bench of instruments in 
a single lightweight unit. 

The easy to use interface has 
been developed from the proven 
Marconi 2955. Many of 
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TestMate's standard features are A fast bright display update hard keys provides flexibility 
options with other testers, allows adjustments to be made and instant access to all 
including the fastest spectrum with ‘live’ signals while a functions. 

analyzer in its class. perfect combination of soft and TestMate makes cellular 


testing faster than ever and its 
rugged design makes it best for 
field tests as well as in the 
workshop. 

Naturally the lightest, fully 
featured radio test set available 
is backed up by the best service 
support. For more about 
TestMate contact your local 
Marconi Instrument office. 


Instruments 


Marconi Instruments Inc. 2301 Horizon Drive, Fort Worth, TX 76177 Tel: 817-224-9200 / 1-800-888-4114 Fax: 817-224-9201 
In Canada: Canadian Marconi Company Tel: 514-748-3000 Fax: 514-748-3100 
In Mexico, Telegroup S.A. De C,V. Tel: 5 398 3889 Fax: 5 362 0273 

MARCONI INSTRUMENTS’ PRODUCTS ARE ALSO AVAILABLE FROM THE FOLLOWING AUTHORIZED RENTAL COMPANIES: 
AT&T Capital 1830 W. Airfield Drive, P.O. Box 619260, DFW Airport, TX 75261 Tel: 1-800-874-7123 
GE Rental, GE Capital 3500 Corporate Way, Duluth, GA 30136 Tel: 1-800-GE RENTS Fax: 770-813-6906 
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Figure 3. The typical frequency response curves of a band-pass and band-reject cavity filter. 


Figure 2 illustrates the signal path. 
If signals from the transmitters mix, an 


intermod product with an output level of 


about —11.7dBW would result, and a mo- 
bile unit on 163.4MHz passing near the 
site would be affected by this signal. The 
intermod frequency, 163.4MHz, is equal 
to two Umes transmitter B’s frequency 


The acceptable levels of intermod prod- 
ucts vary according to frequency band. At 
VHF, the acceptable level is —80dBW, 
and at UHF, —70dBW. 

In this particular situation, an addi- 
tional 68.3dB of attenuation is required to 
achieve the —80dBW acceptable inter- 
modulation level to protect mobile and 


-0.5 -0.4 -0.3 -0.2 -0.1 0.0 0.1 


minus transmitter A’s frequency. or portable units near the transmitter. 


2B — A = 163.4MHz. 


The Alpha series MCR remotes allows you to remote contro! Motorola’s 
Maxtrac, RadiusGM300, Kenwood TK630, TK730, TK830 and 
Midland’s Syn-Tech XTR radios over any two wire voice grade circuit. 


The Alpha series remotes provide an LCD readout for channel number, 
up to 99, and a ten character channel name, channel up and down 
controls, speaker volume control and intercom capability between 
parallel remotes and the radio. Each remote also provides controls and 
LED indicators for PTT, monitor, scan and privacy functions. 


Features 


*Simple installation - No soldering, cutting or crimping. 
#Provides remote channel indication. 

Programmable ten character name per channel. 
Programming done via front panel. 

eNo special cables or PC required. 1186 Commerce Drive # Richardson, TX 75801 
(214) 437-5320 (800) 869-9128 eFax (214) 437-5360 
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How to achieve the required attenua- 


DELTA 
FREQUENCY 
{MHz) 

0.2 


02 03 04 05 


uon will be explained after the next (and 
more complex) situation, 

pm Example No. 2 — Transmitters on 
same tower but different antennas. 

The proposed transmitter A is on 
154.20MHz with an output power of 16dBW, 
a line loss of 5.2dB, a bandpass filter insertion 
loss of |.5dB and an omnidirectional antenna 
with 9.5dB gain 30 meters above ground. 

The closest transmitter, transmitter B, 
is on 160.80MHz with a combiner with 
5dB attenuation at transmitter A’s fre- 
quency, a line loss of 3dB and an antenna 
with 7dB gain at 26 meters above ground. 

In this case, a new variable is involved: 
the alienuation between the two antennas. 
Figure | reveals an attenuation of about 
39dB for a spacing of 4 meters. Because the 
antennas are polarized vertically and spaced 
vertically, gain is not taken into account. 

As in the first example, calculate the 
conversion factor as follows: 


CF = 57 log(1.5 + AF) — (9.9) — (QlogAF) 
= 57 log(1.5 + 6.6) — 9.9 — 9log(6.6) 
= 34.5dB 


where 


AF = 160.8MHz — 154.2MHz 
= 6.6MHz 


The transmitter intermod level then is 
calculated as follows: 


TIL=P,, — UL,, + LL + Al + 2LL,, + 
2FL,, + CF) + AG, 


= 16.0dBW — (1.5dB + 5.2dB + 
39dB + 6dB + I10dB + 34.5dB) 
+7.0dB 

= —73.2dBW 

where: 


eed More Thana 
yee TDD Solution? 


When incoming TDD call occurs, TTY tone is detected by TDD detector (A). This closes a contact 
and rings bell (B), frightening bird (C) which flies away. String attached to bird's leg pulls end of 
lever (D) up, resulting in scissors cutting string (E) and allowing headset (F) to fall into acoustic 
coupler of commercial TDD set (G), thus allowing TDD call to begin. 


Zetron Has a Better Way 


The Model 3030 is the a7/yTDD designed 
Specifically for PSAP communications centers 


@ Compact, integrated design — Rack mount and 
desktop adaptors available 

@ Simple hardware interface to existing phones 
—no need for acoustic couplers 

@ Uses standard PC style keyboard 

@ Automatic TDD detection and operator alert 
— One button interrogation of “silent calls” 

@ Up to 12 operator defined messages 


@ Serial printer port for logging messages and 
time M3030 PSAP TDD and 
M3031 Printer (Desktop) 


@ Serial port also supports computer aided 
dispatch (CAD) control 


Concerned about ADA Compliance? Call Zetron today 


ZETR N @  Zetron, inc. 12034 134th Ct. NE, PO Box 97004, Redmond, WA 98073-9704 


Phone: (206) 820-6363 Fax: (206) 820-7031 


Circle (51) on Fast Fact Card 


P.. = transmitter A power output 


IL... = filter insertion loss at 
transmitter A 


LL = transmitter A's feedline loss 


Al = isolation between antennas 


LL,, = line loss at mixer (transmitter B) | AG,, = antenna gain of mixer (transmitter B) 


FL,, = filter loss (attenuation) of trans- 
mitter B at transmitter A’s fre- 
quency. Refer to manufacturer's 
specifications to evaluate at- 
tenuation at desired frequency 


offset. 


CF = conversion factor 


NOW AVAILABLE: 
.LOW Profile Models 
..LOwer Prices! 


The quality you’ve come to 
trust from the makers of the 
isobar” surge suppressor 
and Tripp Lite UPS systems. 


I ipp Lite’s new TL 11 and TLC 


11 Trim Line DC Power Supplics 
offer a low profile design with a 
footprint that matches the most 
popular radios on the market. They 
are compatible with Motorola 
Radius, GE, EF Johnson and many 
other radios! The TLC 11 features 
an enclosure that provides an 
integrated base station appearance 
while providing protection for the 
radio, 


For dealers, Tripp Lite provides 
outstanding customer service 
before and after the sale. Best of all, 
Tripp Lite Trim Line DC Power 
Supplies carn you more profit per 
amp than Astron models. Compare 
Tripp Lite quality, service, and 
support to Astron and we think you 
will agree-the clear choice is Tripp 
Lite! 


FREE TL 11 with initial stocking order. 
Call for details! 312/755-8741, ext. 366 


_- Vane 
TRIPP LITE 


POWER PROTECTION 


500 N. Orleans, Chicago IL 60610 

Tel: 312/755-8741 Fax: 312/644-6505 
FaxBack;: 312/755-5420 

E-mail: info%tripplite@ mcimail.com 
Web: http:/Htripplite.com 
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9.5dB 
GAIN 


5.20dB 
LINE LOSS 


1.508 
INSERTION. 
Loss 


154.200MHz 
PROPOSED 
16.0dBW 


26 METERS 


LINE Loss 


160. “tal 
154.200 167.400 


160.800MHz 
MIXER 


TOTAL a CF:34.5dB 


Figure 4. The signal path used in Example No, 2. 


Figure 4 above illustrates the signal 
path, 

An intermod signal at 167.4MHz will 
affect a nearby mobile when the transmit- 
ter outputs mix. Because the system 
works at VHF, an additional 6.8dB of 
attenuation is required to reach the ac- 
ceptable —80.0dBW level. 

Use judgment when only a small 
amount of attenuation remains to be 
achieved to meet the minimum require- 
ment, Reality and theory often differ, and 
the equipment may perform better than 
the manufacturer's specifications. 

The next, and last, example is the most 
complex. The principle is the same as in 
the previous cases, except the attenuation 
between antennas can be calculated as 
free-space loss. The equation for free- 
space loss in decibels is 32.3 + 
20 log(frequency) + 20 log(distance in 
miles), but we will use the equation for 
free-space loss for distances measured in 
kilometers. Other new variables to con- 
sider are the antenna gain figures for 
transmitter A and transmitter B, 

pe Example No. 3 — Transmitters on 
different antennas and towers. 

The proposed transmitter A is on 
158.0MHz with an output power of 
21.0dBW, a line loss of 4.3dB, a com- 
biner insertion loss of 3.2dB and an om- 
nidirectional antenna with 8.0dB gain 
34.5 meters above ground, 

The closest transmitter, transmitter B, 


is on 161.2MHz with a combiner with 
12.5dB attenuation at transmitter A's fre- 
quency, a line loss of 5.2dB and an an- 
tenna with 9.5dB gain 37 meters above 
ground, The distance between the anten- 
nas is 30 meters (0.030km). 

First, evaluate the loss between anten- 
nas, Because the antennas are separated 
horizontally, path loss and antenna gain 
must be taken into account, which was 
not the case with co-located, vertically 
separated antennas. The formula for path 
loss (PL) in decibels is: 

PL = 28.2 + 20log(frequency) + 
20 log(distance in km) 


= 28.2 + 20 log(158.0MHz) + 
20 log(0.030km) 


i] 


41.71dB 
The conversion factor is: 

CF = 57 log(1.5 + AF) — (9.9) — (9logAF) 
= 57 log(1.5 + 3.2) — 9.9 — 9 log(3.2) 
= 23.86dB 

The transmitter intermod level is: 


TIL =P, — (IL, +LL)+AG — PL+ 
2AG,, — ( 2LL, + 2FL,, + CF) 


= 21.0dBW — (3.2dB + 4.3dB) + 


8dB — 41.71dB + 19dB — 
(10.4dB + 25dB + 23.86dB) 
= 60.47dBW 
where: 
P., = output power of transmitter A 


| filter insertion loss at 
transmitter A 


LL = line loss of transmitter A 
AG = antenna gain of transmitter A 
PL = isolation between antennas (path loss) 


AG,, = the antenna gain of mixer 
(transmitter B) 


LL,, = line loss at mixer (transmitter B) 


FL,, = the filter loss (attenuation) of the mixer 
(transmitter B) at transmitter A’s fre- 
quency. Refer to manufacturer's speci- 
fications to evaluate attenuation at de- 
sired frequency offset. 


CF = conversion factor 


An additional 19,53dB of attenuation 
is required to reach the minimum 
—80dBW signal level for VHF intermod. 

Figure 5 shows the path. 

In this case, the antenna gain and line 
loss of the mixing transmitter is involved 
twice, because the incoming and intermod 
signals follow the same path. This is why 
they are multiplied by 2. 


the right 
mount for 
the 
information 
highway 


For obvious reasons. our examples 
used the sume transmitter as being the 
closest in frequency and distance. This 
is rarely the case, but it is possible. 
Remember to conduct the same calcu- 
lations by switching the mixing trans- 
mitter with the proposed transmitter so 
that both intermod possibilities are 
verified. 

When additional attenuation is re- 
quired. many devices may be used. The 


Mounting and removing notebook 

~~ computers is faster and easier with 
Gamber-Johnson’s quick-release 
NotePad Computer Mounts. 


* Designed to fit virtually all notebook 
computers. 
¢ Simple lever makes it easy to install 
and remove the computer. 
+ A variety of mounting options perfect 
for nearly any type of vehicle. 
* Tilt and swivel action allows easy 
adjustment. 
Hit the highway with the fastest, easiest 
notebook computer mount. 
Call 1-800-456-6868 for more 


information. 


= GAM BET 


== JOHNSON 


Service & Solutions in Mobile Mounting Hardware 


Stevens Point, WI 1-S00-456-6868 * Fax: 1-800-934-3577 ¢e-mail: gamberj @chaos.coredes.com 
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point is to increase the attenuation of the 
signal trying to reach our transmitter. To 
do so, band-pass filter cavities may be 
added to those already in use. They have 
the advantage of attenuating all other 
strong signals that may cause intermod- 
5.2dB ulation. Another possibility is to use notch 
LINE LOSS LINE LOSS | or band-reject filters, but they only offer 
protection against one specific signal and, 
unlike a band-pass, they do not offer any 
attenuation at the intermod product's fre- 
quency. When minimum insertion loss is 
important, though, one may prefer the 
3.2dB notch filter. 
INSERTION 12.5dB i For many, the ultimate device is an 
Loss isolator or circulator, which acts as 
though it were a diode on the transmit- 
ler output. The insertion loss is low, 
and isolation is quite high. typically 
40dB. Manufacturers offer them in dual 
TERGOOMEe TOTAL ATTENUATION Leah oni packages. so isolation is doubled. They 
nen 25dB a have the advantage of offering altenu- 
ation that does not vary with frequency 
spacing. 


|< PL=541.71dB @ 0.030km = > | 
34.5 METERS 37: METERS 


Reference 
SYSPARC User's Manual, a computer program 
for antenna sites sold by the Department of 


Industry Canada, 


Figure 5. The signal path used In Example No. 3. 


Geographic Signal Coverage 
At Your Fingertips. 


Introducing The STI-9100 Laptop 
Signal Measurement & Analysis System. 


ur STI-9000 was the first mobile signal measure- 
ment & analysis system that allowed engineers to 


analyze RF signal coverage completely and see 
real time results. 


Introducing the STI-9100 laptop. Smaller, lighter, 
faster, with an easy to use color graphic interface. The 
STI-9100 laptop is a turnkey system that easily installs in 
any drive test vehicle. The system is Windows®-based, 
includes a multi-channel GPS, and works with the field strength meter 


shown or your preferred communication receiver. cT| Survey Technole gies 
If you have a need for signal coverage measurement solutions in PCS, cel- Incorporated 

lular, mobile radio, broadcast or paging, call for detailed product information, “Geographic Signal Coverage At Your Fingertips.” 

pricing and receiver options, 17980 S.W. Shadypeak 


‘Setting the standard for communication system coverage analysis.” 503/848-85 00 


Windows™ is a trademark of Microsoft® Corporation. 503/848-8534 Fax 
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Paging system monitor 
warns of system failures 


Messages sent at regular intervals allow a remote-controlled switch with 
time-delayed outputs to monitor paging system operation and to send timely 
notification of system failures to your pager or to an alarm company. 


By Eric Guth 


As is typical of many paging entrepre- 
neurs, Jeff Grazi serves as president, chief 
engineer and technician for his small com- 
pany, Communications Unlimited, Den- 
ver, To maintain a competitive edge, he 
depends on system reliability and customer 
service. His greatest fear is a system-wide 
failure that goes unannounced until cus- 
tomers call to complain. By that time, a 
failed control link or paging transmitter 
may have been off the air for hours, and 


Guth is co-founder and president of PageTap, 
Denver. PageTap manufactures the PT8-OC re- 
mote-controlled switch described in the article. 


POCSAG COMMAND 
CONTROL 
PROCESSOR 


512, 1,200 or 
2,400 BAUD 


FM 
RECEIVER 
ON RADIO 

PAGING 
FREQUENCY 


POWER SUPPLY 
12V INPUT 


RS-232 PORT 
2,400 BAUD 


customers may have begun to shop else- 
where for paging service. 

One solution for small paging system 
operators has been to monitor their chan- 
nels continuously. For 10 years, Grazi used 
receivers in his office, home and car to 
monitor his three channels. This approach 
constantly consumes an operator's time 
and attention, instead of only requiring 
attention when a problem occurs. 

An automatic and silent method of 
monitoring the network would be an im- 
provement over active monitoring. For 
example, sending test messages over the 
network at regular intervals for decoding 
by an automatic monitor connected with 
an alarm would make it possible to detect 
a network failure soon after its occurrence. 

My company devised an eight-output, 
remote-controlled switch that decodes 
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Figure 1. A block diagram of the PT8-OC remote-controlled switch. Eight outputs have individually 
programmed time delays ranging from one second to 12 days. 


alphanumeric and numeric POCSAG 
messages, Each output is individually 
controlled, and each can be programmed 
with a time delay ranging from one sec- 
ond to 12 days. An on-board serial port 
allows the switch to feed received mes- 
sages into a personal computer, a printer 
or a moving-message electronic sign. 

The remote-controlled switch is an in- 
dustrial pager that receives the paging sig- 
nal over the air and decodes the specific 
capcodes for which it is programmed. The 
eight remote control outputs operate from 
the paging message itself. The messages 
consist of a six-character password fol- 
lowed by a two-digit function code. (See 
Figure | below left.) Because the unit op- 
erates in either the alphanumeric or nu- 
meric mode, alphanumeric characters, 
both upper and lower case, can be used as 
the system password. To turn on output 
No. |, the six-character password is sent. 
followed by the command “11” (output 
No. |, on). To turn output No. 1 off, the 
command is 10 (output No. |, off). A com- 
mand of 91 or 90 turns all of the outputs 
on or off. In addition, each output time 
delay can be programmed independently 
so that output No. | can be set for five 
minutes, output No, 2 for 15 minutes, and 
so on. 

For Grazi's purposes, he sends a page al 
regular 10-minute intervals, This page in 
turn resets a 12-minute delay on output 
No. | so it only times out when the spe- 
cific page is not received by the remote- 
controlled switch after 12 minutes. By 
connecting the switch to unused inputs on 
his alarm system, Grazi is notified within 
a few minutes of a system failure. (See 
Figure 2 on page 62.) 

The next step was to devise a way to 
cause the system to send the same paging 
message to the three remote-controlled 
switches on each of Grazi's three channels 
at the desired intervals, automatically. One 
solution was to use an external autodialer 
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THE RADIO 

PAGING SYSTEM 
AUTOMATICALLY 
GENERATES 

A REMOTE CONTROL 


NVR 
Vier 


RADIO PAGING 
SYSTEM 


ZONE 8 INPUT 


PAGETAP 


CONVENTIONAL 
BURGLAR 


RECEIVER 


OUTPUTS 2-8 RESERVED FOR 
OTHER REMOTE CONTROL NEEDS 


Figure 2. A block diagram of the remote-controlled switch as configured for use at Communica- 


tions Unlimited, a paging company in Denver. 


with a Umer that causes it to dial a paging 
number to drop a message every [0 min- 
ules. This single paging number was 
chained together to allow pages to be sent 
on all three channels simultaneously. This 
method allows each in-bound direct inward 
dialing (DID) trunk to be tested, as well as 
the system itself. However. it requires a 
dedicated telephone line and the associ- 


ated monthly expense. 

By studying the programming manual 
for his Unipage paging terminal, Grazi 
found that he could generate the page au- 
tomatically from the TNPP (Telocator 
Network Paging Protocol) card in the ter- 
minal chassis. This method eliminates the 
need for outboard equipment and the 
phone line, and it operates forever or until 


the programming is changed. 

The first test site for the remote- 
controlled switch used at Communications 
Unlimited was at Grazi’s home, where it 
was connected to one of the unused zones 
on a burglar alarm. The use of only one 
output was required for monitoring the 
paging system. The other outputs were 
used to control the furnace, het tub and 
electric blanket! With the time-delayed 
outputs set for a few seconds, Grazi could 
use his cellular phone to adjust his home 
electronic thermostat in five-degree incre- 
ments while driving home. 

The home alarm monitoring company 
was informed that an alarm on “zone No, 
8” required that Grazi be notified immedi- 
ately of a system failure. It worked. and 
the first time after installation that the 
paging system failed and the remote- 
control page was not received within the 
12-minute window, Grazi was alerted by 
the alarm company of the system failure, 
That part was satisfactory. In addition, 
though, Grazi was met by Denver police 
officers as he backed his vehicle out of his 
driveway. on his way to check the paging 
system, Another cal] to the alarm com- 
pany with another explanation of “zone 
No. 8” alarms prevented further armed 


Great Caesar's Ghost! 


STI-CO's new totally disguised custom fender 
mount antennas with rugged stainless steel 
masts offer super bandwidths and a built-in 
ultra high efficiency AM/FM broadcast coupler. 


The XXX-SB-150 Series has 24 MHz bandwidth 
(150-174 MHz), and the XXX-SB-450 Series has 


67 MHz bandwidth (403-470 MHz). DISGUISE GU YS 


KG SS > 


11 COBHAM DR, ORCHARD PARK, NY 14127 (716) 662-2680 FAXES (716) 662-5150, (800) 685-1122 


Of course, only STI-CO can provide exact AM/FM 
antenna replacements for all Chrysler, Ford, GM 
and many Euro-Asian body styles! 


More supercolossal news from the... 


Visit us at APCO, Booth #1010. 
62. Mobile Radio Technology 
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Paging sentry 


An automatic paging sentry used by 
Communications Unlimited, Denver, 
helps company owner Jeff Grazi re- 
spond quickly to paging system fail- 
ures without having to monitor the sys- 
tem with scanners. On a Sunday after- 
noon, Grazi and his fiance were at a 
movie theater with popcorn and drinks 
in hand, watching a film, Grazi’s alarm 
pager began to vibrate with not one, 
but three messages, indicating that all 
three of his paging channels were off 
the air. 

Grazi and his fiance left the movie 
and drove to his office. After making 
sure that the system’s link transmitter 
was operational, he went to the hilltop 
transmitter site where he found that 
lightning had shorted a surge protector 
in the main ac power feed, causing the 
breaker on the transmitter’s power cir- 
cuit to open, He replaced the surge pro- 
tector with a spare. A small disaster 
had been averted, and not a single cus- 
tomer had called to report the outage. 
Grazi's use of the remote-controlled 
switch to monitor his paging system 
had paid for itself in peace of mind and 
customer goodwill. 

—Eric Guth 


police responses to a paging system 
failure. 

Grazi since has installed other remote- 
controlled switches in other cities to act as 
his sentry against system failures. Because 
the 10-minute page is a general broadcast, 
all of the remote-control receivers can be 
reset simultaneously with the same page. 

Grazi plans to install the remote- 
controlled switch at hospitals served by 
his system so hospital employees who de- 
pend on paging for emergency calls can 
be notified immediately of a system fail- 
ure, During the interim, they can use 
the public-address paging system as a 
backup until the radiopaging system 
once again is operational. 

The sounds of paging signals no longer 
intrude on Grazi's personal time. His sec- 
retary reports that, with his newfound free- 
dom, Grazi can spend less time in the of- 
fice. Grazi himself reports a new lease on 
life, including being able to sleep a full 
night without the background noise of his 
scanners and the ability to pursue his half- 
dozen other businesses while the remote- 
controlled switch keeps watch over his 
Paging system. 

ea 


New Unique Cable 
Grounding Kit Series 


ries 
> Fits cables up to 2” (down to 1/4”) 
> Fits elliptical waveguides 
> Lower resistance (less than half others) 
> Lower inductance (almost half others) 
> Vibration and wind tested 
> Quick nut driver installation 
> Adjustable strap to cable angle 
> Four models for no dissimilar connections 
> Competitively priced 


Uni-Kit 2CT Uni-Kit 2CC Uni-Kit 2TC 
Copper coax Copper coax Tinned coax Tinned coax* 
to Tower to Copper to Tower to Copper 


Uni-Kit 2TT 


* Can also be used for grounding a galvanized tower leg. 


KPolyPhase 


CORPORATION ® 
(800) 325-7170 m (702) 782-2511 m FAX: (702) 782-4476 
2225 Park Place = P.O. Box 9000 = Minden, NV 89423-9000 
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egulating technology 


This way to the egress! 
By Robert H. Schwaninger Jr. 


There probably was no greater show- 
man than P, T. Barnum. His sense of the 
extravaganza was unmatched in the 1800s. 
Barnum could draw thousands of curious 
folks to see Cheng and Eng, the original 
Siamese twins; Major Tom Thumb, his 
diminutive moneymaker; and Jenny Lind, 
the Swedish Nightingale who enchanted 
audiences with her beautiful voice. 

Yet, despite his ability to draw crowds 
to the halls and arenas he had specially 
constructed for his troupe of freaks, curi- 
osities and wonders, Barnum had a serious 
problem. Once he collected their admis- 
sion, he had difficulty getting the crowd to 
exit the building. So fascinated were the 
public in his sideshows, they wouldn't 
leave promptly, allowing the next group of 


Schwaninger, MRT's regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger, Washington, DC, He is a member 
of the Radio Club of America. 


customers to pay and enter. 
Barnum, ever the brilliant manipu- 
lator of people, devised an “exit strat- 
egy” to help him keep the turnstiles 
going. On the rear exit door he 
painted the words, “This Way To The 
Egress!" in bold letters. His custom- 
ers were not all sufficiently sophisti- 
cated to appreciate that the word 
“Egress” meant exit. So, Barnum’s 
customers blithely passed through 
the door hoping to see the exotic, 
three-headed Egress that they were 
sure lurked on the other side. 
Today, many industry commenters 
are advising small operators to come 
up with an “exit strategy.” As with 
Barnum, the strategy is supposed to 
allow the strategist to make additional 
money. The problem with the indus- 
try advisers’ opinions is that it is dif- 
ficult to discern who, in their respective sce- 
narios, is playing the part of Bamum, and 
who are the reubens. Many of the 
commenters appear to be advising the cus- 
tomers to paint the back door with the witty 
ruse, then pass through the same door to 
oblivion. In older days, some of these well- 
meaning folks would be called shills. 


our ideal companion 
for cellular, PCS and GSM = 
= EMF measurements, 
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EP MY ADVISER SAID, 
STOUNEDAN BIT STRATEGY” 


DI GET HER 


Over the years, I have advised clients on 
how to cash out. After all, no one should 
be forced to stay in the business, particu- 
larly if another company is willing to pay 
handsomely to buy assets. In each such 
instance, [ advised my clients that leaving 
the business or selling some asset should 
be a choice, not a requirement. Each 


* Isotropic measurements from 100 kHz to 18 GHz 


* Digital Axis Processing provides 1 v/m to 
800 w/m, 60 dB dynamic range 
* Makes all FCC and safety measurements 
* Rugged, water-resistant construction 
* Compact and lightweight for tower climbing 
* Performs new IEEE spatial averaging tests 
* Internal nonvolatile memory for 1500 point data storage 
* Simple one-button operation 


* Exceptional accuracy and repeatability 
* Fiber-optic computer link 


Yours for the asking... 
A literature kit on the 
complete line of precision 
EMF instruments for 

E& H field measurements. 


Contact: 


Wandel & Goltermann 
EMF Products 

350 Main Road 
Montville, NJ 07045 

Tel: 1-800-358-7903 


Wandel & Goltermann 
Electronic Measurement Technology 
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operator should be fully entitled to say. 
“no thanks,” and go on operating, build- 
.ing. competing and thriving. 

Lately, some industry commenters ap- 
pear to be stating that small operators 
should prepare to exit the business. These 
same commenters don't explain where 
these displaced operators should go or 
what they should do, but whatever it is (in 
the commenters’ view), it won't be selling 
land mobile services. Not so oddly, many 
of these commenters serve as brokers or 
agents of purchasers, and those 
commenters won't make a dime if small 
operators don’t continue to participate in 
the consolidation movement throughout 
the industry, 

Well, I'm a trendy guy. If an exit strat- 
egy is the latest “must have” for small 
operators, then I'm going to give each and 
every reader an exit strategy that you all 
can live with. With a few simple tips. each 
of you can prepare for the day that some- 
one comes knocking on your door and tells 
you, “time's up.” 

First, lock up all of your customers to 
contracts for services. That way when a 
large competitor comes into your market 
and starts raiding your customer base, you 
can sue the hell out of them for tortious 
interference with a contract. Second, check 
to make sure that large competitors aren't 
making inaccurate claims about your busi- 
ness in the marketplace to lure customers 
onto their system. If they do, sue the hell 
out of them for business libel. Third. if a 
large competitor begins creating harmful 
interference to drive you off a given fre- 
quency, sue the hell out of them for busi- 
ness torts, including creation of a private 
nuisance. Finally, if the efforts of a carrier 
are clearly designed to engage in unfair 
practices to monopolize a market, sue the 
hell out of them for violations of the anti- 
trust laws. 

Make sure that the large competitor con- 
structs what they have claimed to censtruct: 
applies only for facilities that are spaced far 
enough from any protected facility you op- 
erate; follows the FCC rules as faithfully as 
the FCC would demand from you; and gen- 
erally engages in lawful compliance with 
the FCC's application, construction and op- 
eration rules. If they don’t, point out each 
violation to the FCC, and request that the 
large operator receive sanctions. forfeitures 
and cancellation of authonzations. 

If you are wondering, “where's the exit 
Strategy?” you've missed the point. 
There's more than one way to exit. There's 
the generally recommended method of 
waiting until the value of your business 
has been eroded through unfair regulatory 
and business practices until any eventual 
purchase offer is so small that you wonder 


why you've been busting your backside 
for years in building your business. Then 
there's the exit strategy that includes a pre- 
mium paid for a business that stands 
clearly and forcefully in the way of a 


Sinart business demands 
that you keep as close 
an eye on your 
competitor as you do on 
your own business ... 


AUT LA TA ATER NM SG OI CTT 
corporation’s big plans. It’s harder (and 
more expensive) to knock a guy over 
who's dug in his heels. 

Your exit strategy has to be based on 
getting at minimum full value for your 
assets. You cannot hope to achieve this 
goal if the value of your radio systems has 
been eroded by neglect. The most com- 
mon form of neglect for small operators is 
a failure to inventory the efforts of com- 
petitors, That would be like GM not check- 
ing out the new Fords. Smart business 


PS30 
Desktop Mic 


——} 


In-House Design and Production 
for Standard and Custom Applications: 


¢ Industrial 
«Intercom 


* Mobile 
* Conference 


New Offices: 


PEIKER acustic, Inc 

13620 Lincoln Way, Suite 240 
Auburn CA USA 95603 

Tel: 916-888-3771 

Fax: 916-888-3772 

Sales: 800-477-4332 
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demands that you keep as close an eye on 
your competitor as you do on your own 
business, particularly if your competitor is 
a large, dominating carrier. 

Your exit strategy is weak if you can 
visualize going into negotiations with your 
hat in hand, begging your competitor for 
pennies. It’s strong if you are positioning 
your company to be a fortress of dynamic 
licensing, sales, site acquisition, personnel 
and marketing. where suitors are forced to 
come to you. Your success should never 
depend on the charity of others. 

P.T. Barnum had an exclusive contract 
to showcase Jenny Lind in America. Tom 
Thumb was Barnum’s employee, no doubt 
including a covenant not to compete. 
Barnum’s business was joined solely to 
Barnum as closely as Cheng and Eng, and 
no competitor was going to be able to 
break the ties that Barnum built carefully 
to assure his continued success. Those are 
the exit strategies that worked for Barnum 
and that will work for all operators 
throughout the industry. 

Don’t be fooled by the flim-flam artists 
who preach an exit strategy that doesn’t 
include your full success. All they are say- 
ing is “This Way To The Egress!” 


EIA 
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- 50 Years 
Experience You Can Hear 
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Communications _ 
with a professional presence: 


Microphones: 

* Desktop Mics 

© Mini Mics 

« Hand Mics 

* Gooseneck Mics 

Handsets: 

* Various DIMF Versions 

* integrated Electronics, 
Signal & Display Elements 


* Multi-media 
* Intercom 


PEICOM Sound Systems, Inc 

225 East Beaver Creek Rd, Suite 300 
Richmond Hill, Ontario, Canada L4B 3P4 
Tel: 905-882-9301 

Fax: 905-882-5154 


Visit us at APCO, Booth #1252. 
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220MHz system owners unite in ‘strength in numbers’ approach 


The first meeting of the newly founded 
National SMR 220 MHz Managing Part- 
ners Association was held in Las Vegas in 
June. The association’s aim ts to maintain 
a “strength in numbers” approach to at- 
tract the best management companies and 
equipment suppliers. Benefits in joining 
are the retention of one attorney, coordi- 
nation and dissemination of activities and 
information, agreement negotiation from 
a position of strength on a group basis, 


cash reserve for legal battles, political 
clout when going to the FCC for any prob- 
lems or complaints that might arise at 
sites and equipment purchases at reduced 
bulk rate prices. 

More than 50 companies with SMR 
220MHz sites were represented at the 
meeting, and several management com- 
panies were invited to give presentations 
of their services. 


The new Syn-Tech XTR Multi-Mode frequency-synthesized mobile radios” are 
just what you need to meet current U.S. Government channel spacing 
requirements. The units offer [2.5 and 25 kHz, as well as 15 and JOkHz 
channel spacing. programmatie by channel, enabling you to phase in 


FM 2-Way Radios With Programmable Channel Spacing 
Designed for Today and Tomorrow 


narrow-band channel spacing now. 


The new Midland Multi-Mode mobiles are designed for those who wish to 
operate on 12.5 kHz, 25 kHz or both and be consisient with the FCC 


specirum effiaency strategy. 


Don't put off your purchasing. Buy Midland Mult-Mode radios now. 


‘Tested and Approved by the U.S. Forest Service 


Call or FAX for complete details. 

Phone 1/800/659-4567 Ext. 1690 * FAX 814/920-1144 
in Canada: 

Onrtano 1/800/561-595! * FAX: 905/839-7411 

Quebec |/800/561-6190 = FAX: 514/923-2003 


CH PG Metarns 


rinmecons Comporation 


Visit us at APCO, Booth #738 
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LAND MOBILE RADIO Louk 


Features Include: 

* 148-174 MH? frequency range 

» 22 channels jexpandable to 99) 

* Programmable channel spacing 

® CTCSS/OCS pragrammabdte at random 
by charnet 

® Dual priory scanmng 

« 40 of 110 wat RF output 

® Adjusiable verical/honzontal 
mounting brackets 

= Detent rotary Channel selector 

= Separate rotary volurne and 
squelch control's 

® Rugged die cast chassis 

® Meets MIL 810 C.D and E shock/vibra 
non and envrcnmente! requirements 


The New Wave in Wireless"™ 
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Nextel orders iDEN technology 

Nextel Communications, McLean, VA, 
is placing an order worth slightly more 
than $100 million for an improved version 
of Motorola's integrated dispatch en- 
hanced network (iDEN). Along with in- 
frastructure equipment, Nextel has ordered 
100,000 compact handsets, which 
Motorola calls the i360 and which Nextel 
will market as the PowerFone. 

Pilot pricing for the smaller, digital unit 
is about $400. which does not include 
various trade-in allowances and further 
cost-reduction opportunities. Pricing in 
Nextel’s initial Chicago pilot program is 
competitive with cellular pncing, but the 
new service has the additional features of 
instant conferencing, lext messaging and 
voice mail. 

In a memorandum of understanding, 
Motorola has agreed to give Nextel 
flexible terms for the existing equip- 
ment and infrastructure and credit to- 
taling $685 million available for pur- 
chases Nextel intends to make on a 
nationwide basis, 


Chadmoore acquires stock 
in CMRS Systems, 800 SMR Network 
Chadmoore Wireless Group, Las Ve- 
gas, has acquired stock of CMRS Sys- 
tems and 800 SMR Network in a transac- 
tion valued at more than $34 million, 
Through the acquisitions, Chadmoore 
obtained 10-year management rights and 
options to acquire channels nationally, 
bringing the total number of channels 
under contract by Chadmoore to more 
than 7,000. The respective service areas 
of CMRS and 800 SMR Network will 
increase Chadmoore’s service capabilities 
in each of its underlying markets, with a 
potential of operations in every state, The 
$34 million in consideration is comprised 
of $3.5 million in cash. with the balance 
in stock and options. 


E.F. Johnson supports SMR WON 

E.F. Johnson, Burnsville, MD, has an- 
nounced its support of the Specialized 
Mobile Radio Wireless Operator Network 
(SMR WON) and the association's efforts 
toward promoting an industry consensus 
plan for resolving the controversy sur- 
rounding 800MHz licensing and rule- 
making. SMR WON has been a partici- 
pant in drafting an industry consensus 
proposal with the American Mobile Tele- 
communications Association (AMTA), 
Nextel Communications. McLean, VA, 
and with the support of the Personal Com- 
munications Industry Association (PCIA) 
before the FCC in the matter of 8S0OOMHz 
licensing. 


PCSI chip set allows development 
of compact paging devices 

PCSI, San Diego, will begin offering a 
chip set for pACT (personal air communi- 
cations technology), a narrowband PCS 
technology for wireless paging and two- 
way messaging applications, Sample quan- 
tities are expected to be available in the 
third quarter of this year and volume pro- 
duction in the first half of 1997. 

pACT is an open protocol that allows 
Carriers lo increase system capacily as 
demand dictates. It also provides a migra- 
tion path to a variety of high-volume, low- 
cost, advanced data messaging applica- 
tions, such as acknowledgment paging, 
two-way messaging and telemetry. PCSI’s 
chip set will allow pACT subscriber de- 
vice manufacturers to produce small, low- 
cost personal communications devices 
with long battery life. 

The three-component chip set consists of 
a control processor [C, a modem [C and a 
radio IC. Along with the chip set, PCSI 
provides a radio reference design, the pACT 
protocol stack and a software development 
platform designed to shorten original 
equipment manufacturer time to market. 


Survey covers four main areas 
of wireless technology 

The Yankee Group, Boston, MA, has 
tabulated the more than 2,000 responses 
from its 1996 Mobile User Survey. The 
survey includes questions on the respon- 
dents’ work environment, mobility pat- 
terns and interest in wireless devices and 
services. It covers four areas of wireless 


technology: cellular. paging, portable 
computing and personal communicators, 


Some highlights of the findings include: 

48% of pager users carry their device 
on weekends or after work. 

® 66% of portable computer users think 
it is important to have ubiquitous, nation- 
wide wireless data coverage. 

© The typical cellular phone user makes 
10 phone calls every week. 

® 60% of cellular users make the majority 
of their phone calls within their metro area; 
however, 58% of cellular users agree that 
having nationwide coverage is important. 

® At what price point would cellular 
subscribers use their service significantly 
more? Fifteen percent would if prices were 
10% lower, 77% if 50% lower. 

The results were made available imme- 
diately to Yankee Group cliefts, with in- 
formation on penetration rates, attitudes 
toward wireless technology and usage of 
telecommunications servicés and con- 
sumer electronics technologies both at 
home and at work. 


Signal introduces enhanced mobile workstations to South Florida 


Signal Communications. Pompano 
Beach, FL, has been selected as a dealer- 
partner to represent the Geotek product 
line within the South Florida market. Sig- 
nal has begun to offer digital wireless 
communication network services to Dade, 
Broward and Palm Beach counties. 

Signal has installed Geotek enhanced 
mobile workstations for its sales and serv- 
ice staff as demonstration units. The mo- 


bile workstation is an all-in-one device that 
combines the functions of a cellular phone, 
two-way radio, pager and laptop computer. 
In addition to telephone and dispatch voice 
communications, the workstation offers 
software that includes automatic vehicle 
location. data dispatching, two-way mes- 
saging. credit card verification, point-to- 
point travel directions and access to cus- 
tomer databases. 
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ENTIONAL RADIO AND SMR TRUNKING 
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RP-20 Remote 
Programmer 


© Over the Air Programming 
* Program By ID or ESN 
© Program Via System Network 
* Mobile Disable 


DL-40 Mobile Data 
Terminal 


* Mobile Messaging 
* Custom Key Functions 
* Conventional or Trunked 
* Over the Air Programmable 
* Mounts Next to Mobile Radio 
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MP-7 Mobile Programmer 


© Over the Air Programming 
* Electronic Serial Number (ESN) 
© GPS Receiver Interface 
¢ Eliminates Pirating of Air-time 
* Mounts Inside of Most Radio Models 


TNT Logic Controllers 
* ESN Validation 
* Bi-lingual Prompts 
* Dispatch Networking 
¢ Airtime Logging 
* Remote Validation 
© LTR Compatible 
© PBX Interface 


==> Trident Micro Systems 


17954 Lyons Circle, Huntington Beach, CA 92647 
(714) 843-9300 (BOO) 798-7881 (612) 835-6383 
hitp://wiww mobileradio.com sales @ mobileradio.com 
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Independent SMRs select ESAS protocol standard 


Wireless Professional Communications 
Service (WPCS) hosted a two-day meet- 
ing, June 20-22, in Portland, OR. Fifteen 
manufacturers and 30 wireless operators 
from across the country gathered to dis- 
cuss plans for implementing the ESAS 
standard for enhancing analog systems. 
The protocol was developed in response to 
dealers’ needs to add features to LTR ana- 


log systems. Uniden, Fort Worth. TX, is 
promoting ESAS as an open standard by 
encouraging licensing among suppliers. 
The meeting featured presentations 
from manufacturers showing support of 
WPCS by their decision to provide ESAS- 
compatible products. Zetron, Redmond. 
WA. is introducing its ESAS-compatible 
FastNet switch along with ESAS upgrades 


WITH TELEPOINT’S SR-20 / SR-64 
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The World’s Most Flexible Wireless Systems. 
Loop Start - lease Line - 4 Wire Ee M - Order Wire - Point to Point - | and 2 Channel Multi-Access 


For More Information Call: 


310-652-3666 International 
310-652-0777 Facsimile 


800-333-6444 USA Headquarters 
800-567-6664 Canada 


Telepoint Inc. © 1022 South La Cienega Blvd. ¢ Los Angeles, CA 90035 USA 
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for existing controllers. Zetron, IDA, 
Fargo, ND, and others are producing ESAS 
billing packages. Maxon, Kansas City, 
MO, unveiled a duplex ESAS portable 
available for delivery the fourth quarter of 
1996. Standard Communications, Los 
Angeles, announced full support of WPCS 
and its development of ESAS equipment. 
Kenwood Communications, Long Beach, 
CA, and Kenwood Systems Group, 
Friendswood, TX, both underlined their 
commitment to supporting WPCS and an- 
nounced their evaluation of the ESAS net- 
work beta site in Michigan. 


Central Virginia municipalities 
sign agreement with Ericsson 

The Central Virginia Regional Radio 
System committee signed a contract with 
Ericsson, Lynchburg, VA, for a $11.7 mil- 
lion radio system that will bring seamless 
communications coverage to the four par- 
licipating municipalities’ public safety 
agencies. 

According to community officials, us- 
ers will have access to more advanced 
services, and taxpayers will save about $23 
million by sharing tower sites, mainte- 
nance fees and other infrastructure costs. 

Ericsson will provide its trunked tech- 
nology to the cities of Lynchburg and 
Bedford and the counties of Bedford and 
Amherst, all of which are co-owners of the 
system. The system will consist of six 
sites, support about 1,700 users and cover 
an area with a population of about 150,000. 


PageNet opens distribution center 
for national accounts division 

PageNet, Dallas, has moved its distribu- 
ion center for its National Accounts Divi- 
sion. The new fully automated, 62.000- 
square-foot facility houses a new packag- 
ing and distribution system that will allow 
the center to supply as many as 30,000 
packages of pagers a day, as well as to 
handle returns. 


Celwave sponsors golf contest 

The Great Tee Off, a contest featuring a 
computerized golf simulator, raised more 
than $1,300 for the Radio Club of America 
Grants-in-Aid fund. Celwave, Marlboro, 
NJ, sponsored the competition during the 
International Wireless Communications 
Expo in Las Vegas. 

Prize winners were’ Bo Ray. manager of 
the Utilities and Industrial Systems Divi- 
sion of Zetron, Richmond, WA, and Erica 
Hale, customer service and administrative 
sales manager for Telecommunications 
Power Systems, Randolph, NJ. Bea 


N ew products 


Readers’ choice 


Of all the new products and services in the January 1996 
issue, the one reprinted here generated the most reader re- 
quests for additional information. If you missed it the first 
time, here is your opportunity to acquire more information on 
it. Just circle the corresponding Fast Fact Card number on the 
card found in the back of this issue and mail the card to us. 


Battery monitor provides condition readout 


The Battery- 
Lite informs any 
lead-acid battery 
user of the 
battery’s condi- 
tion, The unit 
from Photron 
draws less than 
0.005A but pro- 
vides a battery 
state-of-charge 
(SOC) readout in 
percentage along with SOC trend and 10 critically im- 
portant battery conditions. The palm-size unit requires 
2-4 small-gauge wires for hookup and is available in 
surface-mount and flush-mount versions. 
(Circle 500) on Fast Fact Card) 


Stackable aluminum cabinets offer mounting options 


The ST (stack- 
able) series of alu- 
minum base station 
cabinets from DDB 
Unlimited = are 
available in 34" 
(double-deep) or 
17" (single-deep} 
configurations. 
Stacking combina- 
tions of the 19" 
rack-mount cabi- 
nets allow heights ranging from 30" to 84", Double-deep cabi- 
nets are equipped with “slam-latch” doors on both sides. The 
doors are completely housed to prevent unwanted entry and to 
provide filtered ventilation, The cabinets are finished with a 
baked-on powder paint to prevent chipping and scratching. 
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Alpha paging port expander provides more speed 


The TAP2000 alpha paging port expander from Hark Sys- 
tems offers higher baud rates and enhancements to the TAP200 
series. A TDD access feature makes a system ADA-compliant 
without additional lines or modems. The TAP2000 modem cards 
are available in a 2,400bps version and an optional 14,400bps 
version. Both versions can be used in the same system. 
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Patriot 2-Way Radios 


LOW BAND « UHF ¢ VHF 


Patriot radios are synthesized, pro- Portables -The full power RTX Series: 11 Chan- 
erammable and designed to provide nels, 6 Warts (low band), 5 Watts (VHF/UHF), Scan, 
maximum performance and value to = CTCSS, DCS and 2-Tone Signalling. 
the radio customer. They utilize the The ultra small SST Series: 2 channel/multi-mode 
latest in SMD design and microcon- capability, 2 Watts (VHF/UHF) and CTCSS 
troller technology to bring the most Signalling. 
ee reliable a selatt me Mobiles -The MIL-STD RPM Scries: 16 channels, 
nsiitetaeitiiaiatiinacieeia Kabeiaanih: puna 60 Watts (low band), 25 Watts (QHF), 30 Watts 


Rita. Ine. © 20). Box 1998, Carmel. IN 46052 ® Pho V17346-4201 


(VHF), Scan, CTCSS, DCS and 2-Tone Signalling. 
Repeaters -The RRX Series UHF Programmable 
Repeater offers high performance specifications, 
CTCSS/DCS, a wide range of options and an 
affordable price. 

Every Patriot Radio is backed by a no-nonsense 
factory warranty from Ritron, Inc., a leading U.S. 
manufacturer of innovative wireless communication 
products and systems since 1977. 


If you're a dealer and need a dependable 2-way 
radio line, then you need Patriot. Call us at: 


800-USA-1-USA or Fax 317-846-4978 


BY RITRON 


PATRIOT. 
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New products 


Coaxial protector guards active-antenna GPS receivers against surges 
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PolyPhaser has introduced a coaxial 
protector for GPS receivers with active 
antennas. The IS-MRSOLNZ+6 protects 
in-line amplifiers and GPS receivers, 
providing optimal protection for de and 
RF paths on coax. With positive and re- 
verse voltage protection, the unit exhib- 
its low loss and low VSWR over a 
large bandwidth. 
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The New EC Series 
Vehicular Chargers & RF Amplifiers 


The EC Series units are designed to be 
compatible with Bendix/King portable 
radios. A specially designed side 
connector enables a true “jerk & run” 


+, BK RADIO 


Wor.p Chass Rapios.™ 
A RELM Communicarions Company 


operation. Models offered include VHF 
and UHF chargers with 50 watts RF 
amplification across the band. 

Call today for more information! 


2901 Lakeview Road, Suite [00 
Lawrence, KS 66049 
800-648-0947 or (913) 842-0402 
Fax: (913) 841-0287 
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GPS antenna receive technology 
comes in active, passive versions 


The Maxrad 
GPSA (active ver- 
sion) and GPSP 
(passive version) 
global positioning 
system antennas of- 
fer active or passive 
receive technology 
in an impact- 
resistant, dove-gray polymer shell. The 
antennas are designed and constructed to 
meet or surpass all of the current design 
specifications and will directly replace 
any similar antenna currently available. 
Various antenna-mounting options and 
configurations are available. BNC con- 
nectors are standard; other connectors are 
available on request, 
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Power amplifier series combines 
with plug-in base station board 


The Eagle series of high-, medium- and 
low-power base station and link transmit- 
ter power amplifiers are designed to oper- 
ate with any FCC type-accepted exciter. 
The amplifiers from Eagle Telecom In- 
ternational can be combined with an op- 
tional plug-in base station board to 
provide a complete base station in the 
same volume as the power amplifier. The 
rack-mount, modular design units have 
analog and digital capability. Units for 
more than 100W are equipped with ther- 
mal control, The units are compatible with 
both RCC and PCP systems. 

Circle (405) on Fast Fact Card 


Synthesized 20-channel portable 
includes coded, analog squelch 


Fanon Courier’s 
M510 VHF portable FM 
transceiver includes 
built-in CTCSS and 
DCS squelch controls. 
The SW, 20-channel ra- 
dio is designed for in- 
building security and 
construction site appli- 
cations. Options for the 
synthesized, program- 
mable transceiver in- 
clude a_ hands-free 
headset, vox control unit 
with belt-clip. single 
drop-in quick charger 
and leather cases. 
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After-market macro library expands 
functionality of spectrum analyzers 


The IFR Systems Applications Soft- 
ware Group offers a macro library that 
expands the functionality of the 
company’s AN900 series spectrum ana- 
lyzers shown above. The P/N AC1046 
macro library includes 10 programs to ex- 
pand general and cellular test capabili- 
ties. For cellular testing, the firmware 
features macros for measuring adjacent 
channel power (complete with an ACP 
graph mode), cellular channel mode and 
occupied bandwidth. For general testing, 
macros include VSWR and cable fault. 
Additional features include pulse identi- 
fication, noise marker, and carrier/noise 
normalized to either 1Hz or 1.23MHz. 
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FEATURES: 


Spectrum 
A New Dimension 
In Repeaters 


Hs cstgg oie Repeaters & Base Stations provide a 
ew Dimension in ‘on the air’ performance that 
lasts — year after year, even under the worst con- 
ditions. Thousands of our units have been oper- 
ating all over the world for over 20 years...with ex- 
cellent reports. 


Our friendly sales and technical team are very ac- 
commodating and happy to discuss the detalls of 
your system. Every customer is important to us — 
you're not just a number, as you often are with our 
competitors! Give us a call or FAX today regarding 
your Repeater, Base, or RF Link needs. 


FEATURES 

Deluxe Models with Full Panel Metering & Controls 
Low Cost Basic Units 

Super Sensitive & Selective Receivers 

RX Helical Resonator Option 

Excellent Quality Audio M 100% Duty Cycle 
Provision for: Interconnect, DTMF Remote Control, 
Tone Panel, etc. 

Also Available: Duplexers, Cabinets, Antennas, etc. 


S-7R 


Low Cost 
Repeater 


A 


New SCR 1400 
150W Rptr./Base 


VHF/UHF 
2-150 Watts 


SPECTRUM COMMUNICATIONS CORP. 
1055 W. Germantown Pk., Norristown, PA 19403 « (610) 631-1710 (800) 220-1710 FAX: (610) 631-5017 
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FEATURES: 


Lowloss 
Low Cost 


5 watt power Custom labels 


High directivity 
RF reflected port 
Rugged construction 


Using the EAGLE return loss bridge allows 
frequency domain reflectometry tests to be made 
easily and inexpensively. There isnoneed to spend 
thousands of dollars on a dedicated antenna tester. 
Simply use the EAGLE cai tiga your present 
spectrum analyzer and tracking generator. This 
technique is described in our free application note. 
See offer below. 


Price: $389.00 fora 1.0 GHzbridge. 


Sweptto 3.0GHz 
Rugged! 60 |b. pull 
Excellentreturnloss 


Are you frustrated with cable assemblies that 
break easily, are lossy at low microwave, or work 
intermittantly? Our bridge customers had the 
same problem. At EAGLE we now manufacture 
low-cost rugged test cables! Each one is tested ona 
vector network analyzer to 3.0 GHz. Our custom 
labeling makes cable ID a snap. Excellent return 
loss reduces disturbances to combiners and filters. 


Price: $25.90 1-4 quantity with" N" connectors 


Call for FREE application note: “Antenna and Feedline Measurements" 
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All you Need...) 
Under One Roof 


EL PASO COMMUNICATION = 
SYSTEMS, INC. =~ 


1630 Paisano Dr. 
Tel (915) 533-5119 Fax (915) 542-4701 
El Paso, TX. 79901 
E-Mail: epcom@whc.net 
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(CALIFORNIA) MICROWAVE 

DATA 
MICROWAVE) DATA 


PLAYER STATS 


* 2.40-2,48 GHz 

* T1 1.544 Mbps 

* Et 2.048 Mbps 

¢ Spread Spectrum 

* Point-to-Point Radio 

* Full Duplex 2 Channel 

* License-Free 

* Data, Voice and Video 

* Adjustable Power Output 

* Microprocessor 
Controlled 

* Short Coax Connection 
to Antenna 

* Easy to Install 

WINNING POINTS 

* Two separate active units 

) * Mast mounted AF unit 

provides higher path 
efficiency and lower 
installation cost 

* Local diagnostics with 
handheld terminal 

* Local and remote 
Windows™ based 


“See us at the 62nd APCO Conference & Expo 
on in San Antonio, Booth #1900 mes 
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New products 


Bandpass cavity filter targets paging interference 


The model BP-500 from Radio Con- 
trol Systems is an 8" OD three-quarter 
wavelength coaxial cavity filter designed 
for use with paging transmitters or re- 
ceivers operating from 928MHz to 
932MHz. The filter is available as a 
single cavity or as a multiple-cavity 
combination. The multiple-cavity mod- 
els are supplied with interconnecting 
cables and are mounted on panels for 19" 
rack mounting. Also included is a heavy- 
duty wall-mount bracket. The unit uses 7/16 DIN connectors 
and has an input power rating of 5OOW. 

Circle (408) on Fast Fact Card 


Paging, voice mail controller expands with operator 


Linktronic Sys- 
tems’ InfoLink- 
2000 Paging and 
Voice Main Con- 
troller is a multi- 
purpose communi- 
cations controller 
using computer 
and digital signal 
processing tech- 
nology. Features 
include window- 
based graphic user : : 
interface, a larger SEER ; Se: 
system disk and 1 oy oy eee aS 
memory storage : 
for user databases 
and voice files. 
Users can access 
both the voice mail and paging sub-systems with a single phone 
call. Users can define their own access preference, message 
notification schedule, greeting messages and mailbox tree. The 
InfoLink-2000 is designed to expand from four trunks to 128 
trunks to accommodate operator expansion. Both POCSAG and 
Golay paging protocols are supported, as well as selectable 
baud rates. 
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Anchor bolt mount installs without drilling holes 


The SDI1584 Universal Anchor 
Bolt Mount allows the installation of 
two-way and cellular equipment with- 
out drilling mounting holes. The mount 
from Scientific Dimensions fastens 
with anchor bolts holding the front 
passenger seat. The heavy-gauge, 
powder-coated steel mount re- 
configures to accommodate most au- 
tomotive seat bolt patterns. Low-lying 
and out-of-the-way of vehicle airbags, 
the mount is compatible with both the 
SDI Goosnek Flexible Pedestal 
Mounts and the Series 5000 Rigid Pedestal Mounts. 
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Jumper cables provide short interconnect solution 


LMR Flextech 
jumper cables 
from Times Mi- 
crowave Systems 
are designed for 
short interconnect 
needs in wireless 
communications 
systems. The wea- 
therproof jumpers 
are fabricated 
from LMR-600 
cable, which has loss similar to a '/2" LDF cable with flexibility 
better than a '/2" superflexible cable. The jumpers are also avail- 
able with LMR-400 or LMR-900 cable. The jumpers are avail- 
able with a range of connector interfaces including N, 7/16 DIN, 
44s" EIA, TNC and UHF. Hex-coupling nuts and silver-plated 
connectors with gold center pins are standard. Loss of less than 
0.3dB and VSWR of 1.15:1 to 2GHz is guaranteed. 
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Desktop logger records 16 hours of voice messages 


Omnicron Electronics has 
introduced a compact series of 
professional voice logging re- 
corders to upgrade its VLR se- 
ries. The recorders provide 
automatic documentation of 
two-way radio and telephone 
messages. The recorders fea- 
ture slow-speed recording to 
allow 16 hours of talk time on 
a standard audio cassette. A time track option documents time 
and date on a separate channel. Additional standard features 
include vox recording, alarms to prevent operator error, tape 
position counter, dual headphone jacks and automatic record 
level circuitry. 
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Touch-screen console handles radio, telephone 


Model C-6024 control 
console from Vega Sig- 
naling Products features a 
touchscreen and indepen- 
dent switches for line se- 
lection and instant PTT. 
With microprocessor con- 
trol, the multiline, multi- 
format console can handle 
as many as 24 lines. Any 
line may be configured for 
either a dedicated two- to four-wire radio circuit, a dial-up 
access telephone circuit or a full-duplex PSTN telephone cir- 
cuit. The system offers TLM (sequential tone line modules) to 
allow the operator a site for transmission and DLM (dial-up 
access modules), which allow the operator to select a dial-up 
site for transmission. PLM (telephone line modules) answer or 
initiate a call on the PSTN. The system is easily expandable 
by adding the appropriate number of switch panels, each of 
which accommodates six line cards. 
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Swivel option increases range of mounting positions 


SMC Electro-Mount has devel- 
oped the Dash Pro Plus swivel as- 
sembly option for its line of Dash 
Pro mounting brackets. The swivel 
quickly and easily attaches to any 
Dash Pro bracket. The mounting 
plate on the swivel assembly can be 
adjusted to provide more positioning options for equipment. 
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istribution 


The Kenwood DCS series analog and digital storage oscil- 
loscopes are available from Print Products International. 
Kenwood Test & Measurement Instruments are exclusively 
imported from Japan by Print Products International. 

For more information, call 800-638-2020 


Sinclair Technologies has announced the appointment of 
Primus Electronics as a Sinclair and Sinclabs Distributor. 
Primus represents those companies in the Central and Pacific 
Northwest regions of the United States. 

For more information, call 800-892-1413, Central region, or 
800-279-8306, Pacific Northwest region 5, 


G'Ceolronics 


Communication Headsets and Systems 
Ceotronics, Inc. 

2340 Trinity Mills Road, Suite 112 

Carrollton, Texas 75006 

Phone (2 14} 416-9500 

Fax (214)416-9580 

You may have triecl the nation’s leading selling 

headsets and communication accessories ... 


Now try the world leader -— 
Ceotronics! 


German-engineered Headsets, Communication 
Systems and Accessories - Now Made in the USA! 


@ TC 917 UHF Wireless 
Headset (pictured) 


@ Contact Com system for 
helmets and SCBA 


@ PTT and VOX High Noise 
Headsets 


@ Ear Mike 475 & 575 

@ 2 & 3-wire Covert 
Security Kits 

@ Wireless Inductive 
Surveillance Kits 


@ Lightweight PTT and 
VOX Headsets 


@ Custom applications and systems 
Demo program available - Dealers always welcome 


USA-Germany-France-Great Britain-Switzerland 
Spain-Australia-Singapore-Japan 
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Visit us at APCO, Booth #1120, 
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TRANSMITTER LOCATION 


\ New fixed site direction 
| | finders provide 2 degree 
_ : accuracy, and include 
nage Siico software for triangulation from 
_ a central control site. Mobile 
| versions also available covering 
50MHz to 1 GHz 


fe. Doppler Systems Inc. 


PO Box 2780 Carefree, AZ 85377 
Tel: (602) 488-9755 Fax: (602) 488-1295 


European Rep. Denis Egan 
PO Box 2, Seaton, Devon EX12 2YS England 
Tel & Fax: 44 1297 62 56 90 


*sa- TS i 


Circle (70) on Fast Fact Card 


The on time, 
on budget 
tower specialists 


e Custom Fabrication Facility 
e Complete Turnkey Operation 
e Site Preparation 

¢ Foundations, Tower, Antenna 
e Wave Guide Installations 

¢ Guymast Analysis 


Trylon 
Manufacturing 
Co. 


P.O. Box 186 

21 Howard Ave. 

Elmira, Ontario N3B 2Z6 
Tel: (519) 669-5421 
Fax: (519) 669-8912 


Circle (71) on Fast Fact Card 


Mobile Radio Technolegy August 1996 


Kabeche 


Henderson 


Powell Winters 

Keith Powell leaves PageNet, Plano, TX, as vice president 
and general manager to join Paging Partners, Freehold, NJ, as 
executive vice president and general manager. 


Don Winters departs AirTouch Communications, Walnut 
Creek, CA, as managing director of corporate technology to 
join Coral Systems, Longmont, CO, as vice president of busi- 
ness development. 


Scott Henderson exits Uniden’s commercial communica- 
tions division, Dallas, as vice president of sales to join E.F. 
Johnson, Burnsville, MN, as director of federal sales. 


Elias J. Kabeche leaves The Antenna Company, Itasca, IL, 
as director of accessory products to join Larsen Electronics, 
Vancouver, WA, as director of sales and marketing. 


Changes at Multiplier, Mt. Kisco, NY: 

Al Crisafulli leaves Gemini Industries, Clifton, NJ, as cel- 
lular product manager to join Multiplier as product manager for 
the cellular, GSM and PCS battery and accessory product lines. 

Danny Amato leaves Gemini Industries as senior cellular engi- 
neer to become senior engineer for Multiplier’s cellular, GSM, 
PCS and two-way, PMR battery and accessory product lines. 


Stephen L. Fix departs Ericsson, Lynchburg, VA, as vice 
president of aftermarket services and parts operation to take a 
position with Glenayre Technologies, Charlotte, NC. as execu- 
tive vice president of corporate development. 


Marshall Medoff exits Interstate Van Lines, Springfield, 
VA, as system manager for an assignment with the Industrial 
Communications Association (ITA), Arlington, VA, us senior 
programmer in the computer services department. 


Robert Corsi, accounting manager for PageNet, Plano, TX, 
advances to vice president and general manager of PageNet of 
Philadelphia, Wayne, PA. 


Thomas J. Wiseman, senior project manager for Arcnet, 
Holmdel, NJ, advances to director of services. 


Jack Brophy, president of JBro Batteries, Lisle, IL, is elected 
to the board of directors of the Portable Rechargeable Battery 
Association (PRBA), Atlanta. 


Robert Trenchard exits Sony Corporation of America, New 
York, as vice president of management information systems to 
take a position with Nextel Communications, McLean, VA, as 
chief technology officer. 


Stephen G. Pearse departs Time Wamer, Denver. as senior 
vice president of engineering, operations and MIS to join 
Geotek Communications, Montvale, NJ, as president of tech- 
nology and equipment business. an 


“I never opened the manual for my HP 8920A.” 


Either the new HP 8920A RF Commu- 
nications Test Set is easy to use, or 
the people who use it are particularly 
intuitive. 


We can’t vouch for the latter, but 
there's a lot we can offer about. 


the former. Like what, you ask? Like 
the fact that virtually every RF test 
you'll ever need to do is available at 
the push of a front-panel button. 


The result? You get your job done 
faster. And better. Because the 

HP 8920A provides high-performance 
spectrum analysis, built-in encode/ 
decode capabilities for paging and 
trunking, and easy-to-use software for 
fast, repeatable, documented results. 
Speaking of pushing buttons, just 
push 1-800-344-3802 and ask for 
Ken or Charlie. They're two 
seasoned vets who can answer all 
your questions. They can also give 
you the details on how to get the 

HP 8920A for under $12,500. 


The HP 8920A — the end of manual 
labor. 
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Latest Enhancements 
e Variable frequency notch filter 
for SINAD (300 Hz to 10 kHz) 


e 5% power measurement 
accuracy 

* Signal/noise ratio 
measurement 


| « Adjacent channel power 


measurement 


There is a better way. 


(A eackann 


© 1904 Hewlett-Packard TMSPK4S@MRT 


Special pricing on complete 
Tait SOOMHz repeater packages. 


Includes 19” rack frame, T-800 Series transmitter, 

90 Watt PA, receiver, speaker, power supply and hand 
microphone. Modules mounted vertically for maximum 
convective airflow. Manufactured to international 
ISO9001 Quality Control Standards. 2 year warranty. 


For complete details, call 1(800)222-1255 
Internet home page http:/Avww.insync.net~taitus/ 


Tait Electronics — USA, Inc. 
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our Intensive Use Series chairs 


DuPont Dymetrol Suspension - 
supports body in tension, 
not compression. 


a new look in a matter of minutes. 


Six Leg Base -designed for 


rated certified carrying capacity of 
over 500 Ibs. 
Polyethylene Shelf -provides the 


shape for “constant ergonomics”. 


support and comfort. 


Waterfall Front -prevents 


of leg nerves. 
Cutaway Back -(Model 3142) 


allows for duty belt clearance. 


CONCEPT SEATING 


INCORPORATED 


a 


rd 


0, ws 
Ornic prof 
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SE SERIES .FROM.CONCEPT SEA 
i 
Designed for superior comfort, ergonomic support and strength, 


our design philosophy of constant ergonomics, our intensive use chairs 
provide continual support without limitations. 


foe ATURE Ss 


Replaceable Covers -yive the chair 


maximum strength and stability, with 


Adjustable Lumbar -jor \ower back 


circulation restriction and compression 


Call for the name of the dealer nearest you. 1-800-892-5563 


iterature 


Brochure features enclosures 
Utility Structures offers a four-page 
color brochure that shows factory-built, 
controlled-environment buildings, under- 
ground vaults and outdoor cabinets. The 
company provides everything from small 
reach-in enclosures to walk-in buildings to 
partly buried and underground facilities. 
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Publication covers trunked radio 

The International Mobile Telecom- 
munications Association’s Commercial 
Trunked Radio; Global Overview answers 
the most frequently asked questions re- 
garding the trunked radio industry includ- 
ing: What is commercial trunked radio? In 
which countries is the industry active? 
What standards have been developed? and 
Who is a typical customer? 

This publication offers an international 
perspective on the trunked radio industry. 

Circle (202) on Fast Fact Card 


are truly one of a kind. Implementing 


Tilt Control -easy to reach one-touch 
infinite height adjuscment and 

position lock. 

Heavy Duty Dual Wheel Casters - 
tated at a total of 960 Ibs. 

carrying weight. 

Ergoloop or Ergoswing armrests - 
adjust for height and width. 

§-Color Options -Pewter Grey, 
Cobalt Blue, Parsley Green, Burgundy, 
and Grey Vinyl/Cloth. 


Steel Frame -provides strength 

and durability. 

Charcoal Filter -to absorb any type of 
contaminant, keeping your chair fresh. 


3 Recycled Material -(Mu\cl 3144) 


The Sessions, have-heen.mast-helpful.in 
broadening and adding depth to my 
Knowledge! of the indusiry. 

a Linda Smith, BellSouth.Mohility 


£ ; fr 4 | , 


PCS:is enormous compared to prior years, 
San Francisco is going to he even bigger 


~ - Bill Maznicki, Motorola Paging Praductojocoup 


sents 
iy 
f 


iE 
Personal Communitations PRowcasi” tip, 104%0 in | 
net sq. ft. of paid exiiiat space and 75% in | 


exhibiting companigso9-—~- 
~ dbellceheig Week, Fastest Growing Traileshows 


PCPA Sponsored by the | 
eee, Personal Communications | 
Industry Association 


Official Publication a 
of PCS 96 

Endorsed by the inhernenanal 

ae ee Program,'U,5, Department 


ree 


30 Educational Sessions 
100's of New Products 
350 Breakthrough Exhibits 


4 Pivotal Days in 
Wireless Communications 


The Personal Communications Showcase, 
PCS '96, is the place where it all comes 
together. At PCS '96 you'll see breakthrough 
products, meet the right people, and learn 
the inside story. 


The four days you invest in PCS ‘96 may well 
determine your company’s future. 


Set yourself apart from the competition. 

See what's new in advanced messaging, 
voice, wireless data and personal 
communications. Take away the fools to turn 
challenges into opportunities and success. 


Register Early and SAVE $100! 


To Register, Call: 

Phone: 805.654.0171 Ext. 131 
800.727.6870 Ext. 131 (in U.S.A.) 
FAX: 805.654.1624 


For Program Details, Call PCIA at: 
Phone: 703.739.0300 
Web: http://www.pcia.com 


SEPTEMBER 18-21, 1996 
MOSCONE CENTER 
SAN FRANCISCO, CALIFORNIA USA 
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Two catalogs feature line of passive RF, microwave components 


Two catalogs from Microlab/FXR 
cover passive RF and microwave compo- 
nents. The “Wireless Products Catalog” 
features high-power, low-pass filters: cou- 
plers: dividers und tuners for use in wire- 


less signal transmission applications, The 
“Full Line Catalog” features the entire 
production and engineering capabilities of 
Microlab,. including attenuators. termina- 
tions. dummy loads and couplers. 
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Pager handbook is an introduction to paging and a training resource 


The 124-page text, Pager Handbook for 
the Radio Amateur, is an introduction to 
paging and a training resource for techni- 
cians and sales personnel. Published by 
Kantronics, the handbook describes how 
paging systems work, how pagers work 
and gives an introduction to the POCSAG 


paging code and protocol. The book lists 
what is needed to monitor paging, investi- 
gates the inner workings of a typical 
pager—both the FM receiver board and the 
decoder bourd. outlines procedures for 
recrystalling pagers and describes how to 
set up an umuateur station for paging. 
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COMMUNICATIONS RECORDING SYSTEM 


. FIRE DEPTS. 


Jim] 
ran 


FEATURES: 


+ AUTOMATIC START-STOP CONTROL 
-CONVENIENT CASSETTE TAPE 
*INSTANT PLAYBACK 

"SIMPLE LEGAL INSTALLATION 
‘DIGITAL TIME REFERENCE 


POLICE ¢ EMERGENCY MEDICAL 


BAS 2 CHANNE: 
DESK TOP SYSTEM 


FOR INFORMATION CALL OR WRITE 


ae? 


3087 Alhambra Dr., Cameron Park, Ca. 95682 
(916) 677-3240 
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Telecommunications 
Data Acquisition 
Microwave Repeaters 
Radio Repeaters 
Cellular Power Systems 
Highway Call Boxes 
Navigational Aids 


Remote Facilities 


Call for a price quote and 
computerized CAD design. 


IU 


l 
MI 


Direct Power and Water Corporation 


3455-A Princeton NE + Albuquerque, New Mexico 87107 
1-505-889-3585 or 1-800-260-3792 email dirpowdd@directpower.com 
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BUSINESS 

Cameron Bishop, Senior Vice President 

Mercy Contreras, Group Publisher 

Darren Sextro, Associate Publisher 

Cherie Plager, Senior Advertising Production 
Coordinator 

Nancy Hupp, Advertising Production Manager 

Dee Unger, Director Advertising Services 

Tom Cook, Group Senior Managing Editor 

Doug Coonrod, Corporate Art Director 

Stephanie Hanaway, Director of Marketing and 

Communications, Intertec Presentations 

Division 


Raymond E. Maloney, President and CEO 
Nick Cavnar, Vice President of Circulation 
Barbara Kummer, Circulation Director 

Michele Bartlett, Senior Circulation Manager 
Customer Service, 800-441-0294 


ADVERTISING SALES OFFICES: 


ENGLEWOOD, COLORADO 


Mercy Contreras, Publisher, 303-220-4245 
5660 Greenwood Plaza Blvd., Suite 350 
Englewood, CO 80111 

Phone: 303-793-0448 

Fax: 303-793-0454 


OVERLAND PARK, KANSAS 

Joyce Bollegar, 913-967-1840, Midwest region 

Fax: 913-967-1901 

Michele Greer, Classifieds, 913-967-1861, 

Fax: 913-967-1735 

Lori Christie, List Rental Services Representa- 
tive, 913-967-1875, Fax: 913-967-1897 

9800 Metcalf Ave. 

Overland Park, KS 66212-2215 


SAN RAFAEL, CALIFORNIA 


950 Northgate Drive, Suite 207 
San Rafael, CA 94903 
Phone: 415-491-1442 
Fax: 415-491-1842 


OXFORD, ENGLAND 
Richard Woolley, International 
P.O. Box 250 

Banbury, Oxon, OX16 8YJ, 
United Kingdom 

Phone: +44 1295 278 407 
Fax: +44 1295 278 408 


rofessional services 


PORTABLE 
SERVICE, INC. 
_121 Crowell Lane * Lynchburg, VA 24502 


. GE Portable Radio Service Depot 
@ Factory Approved Nationwide 
* Currant Product Lines 
FACTORY TRAINEO *Volce Guard Certified 
TECHNICIANS 
FOR QUALITY SERVICE 


* Public Service Trunking 
(804) 239-3049 


* Surface Mount Technology 


HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


GE PORTABLE SERVICE 
* FAST TURN 
* WARRANTY 
+ $48.00 hr./? hr. MAX 
* PARTS GE LIST 
* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY¥ 42301 __ 
502-683-0936 , 


6 OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 
930 THOMASVILLE ROAD SUITE 200 


TALLAHASSEE, FLORIDA 32303 
PHONE (904) 224-4451 


Mobile Communications Consulting 
5. R. McConoughey, P. E. 
Principal 


13017 Chestnut Oak Drive 


Gaithersburg, MD 20878 (301) 926-2837 


Michele 
Greer 
Classified 
Advertising 
Manager 
(800) 
347-9375 


Phone Fax Mail 


Classified 
Advertising Coordinator 
9800 Metcalf Ave. 
Overland Park, 
KS 66212-2215 


Michels Greer 
Classified 
Ad Manager 
{913} 967-1735 


Michele Greer 
Classified 
Ad Manager 
New 800 number: 
(800) 347-9375 


FREDERICK G. GRIFFIN, P.C. 


$. 3229 Waterlick Road 


Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


MVIROT T 


COMMUNICATIONS GROUP 


RAYMOND C. TROTT. P.E 
President 


1425 Greenway Drive, Suite 360, Irving, Texas 75038 
214/580-1911, Fax: 214/580-0641 


Hayes, Seay, Mattern and Mattern 
CTA Division 


PLANNING AND DESIGN: PLUS: 

» 2-Way Radio * Complete A&E Services 
“MW & FIO + Bldgs, Towers, Pwr Sys 
* Structural Engineering 


* CAD/MDT/AVL/Paging 


Bus. (804) 239-9200 P.O. Box 4579 
FAX (804) 239-9221 Lynchburg, Virginia 24502 


[THE PORTABLE DEPOT..| 


« FACTORY TRAINED TECHNICIANS « 

@ * SURFACE MOUNT TECHNOLOGY « 
¢ FACTORY APPROVED NATIONWIDE © 

e EDACS & AEGIS * 
* VOICE GUARD CERTIFIED « 

© MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS 
Route 2, Box 338C © Lynchburg VA 24501 
ERICSSON 2 804-237-3427 


Telecomm Engineering Inc. 
maxon’ Portable Service 
CP0500, CP1000, SP2000 Series 

¢ Factory trained technicians 
» $50.00 flat rate plus parts 
* Battery conditioning included 
* Warranty * Return UPS paid 
3435 Mission Ave., Carmichael, CA 95608 


3) (800) 420-5166 Zee 


The Art and Science 
of 
Antenna Site Acquisition 


RETCOM brings together all the resources 

needed to create a masterpiece of network 

design options through the site acquisition pro- 

cess. We have been antenna site specialists 

since 1986, providing the most cost-effective 

array of site acquisition services available. 
Let RETCOM do the job for you! 


RON, INC 


@ Subsidiary of Trott Communications Group, Inc- 


1425 Greenway Drive #355 
Irving, TX 75038 
214/550-0320 
Fax: 214/580-0641 


Bobby G. Thompson 
& Associates, Inc. 

a 
BOBBY G. THOMPSON, President 


1334 E, Chandler Blod,, Suire #5-A34 
Phoenix. Arizona $5043 


Phone (602) 460-1874 
Fax (602) 460-1876 


Manufacturers’ reps 


BCE Serr aE 


PERTTI EE TITY 


DH Marketing Company 


Manufacturers Representatives for 
Wireless Communications Products 
A Paut DeNnwatt - CaRROLL HoLuNGsworTH ComPANY 


6015 Lohmann's Crossing, Suite 101 
Lago Vista, TX 78645 


Ph: 800-966-3357 [iz-)ee-ho reread) 


SENIOR SYSTEMS TECH 


Great opportunity to install and 
maintain a multi-site digital 


trunking system. Excellent pay 
and benefits, good working 
environment. Send resume to: 
McCord Communications 
1508 Noble Street 
Anniston, AL 36201 
FAX: (205) 237-6631 
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lassifieds : 
ft Professional consulting services 
eB Pacific Consulting Services 


= Radio Coverage Studies 
+ Feasibility Studies 

= System Evaluation & Design 

% Project Management 

= Specializing in Public Safety 
607 S. Charleston, Bremerton. WA 98312-4507 
(360) 377-5884 FAX: (360) 377-6144 


TCS Consultants, Inc. 


Communications Systems Design & Engineering 


Feasibility Studies Systems Design 
Project Management Mobile Coverage Plots 


Microwave Path Analysis Microwave Path Surveys | Employment 
SCADA System Design Specification Preparation Emp loy ment 
KENWOOD 


Systems Group, Inc. 


Proposal Evaluation FCC License Assistance 

Coverage Testing Signal Analysis 

Engineering Aid Software 30 Sec & 3 Arc Terrain Data 
P.O. Box 884 * Montgomery, TX 77356 * Ph: (409)588-3200 « Fx: (409)588-4434 


Circle (100) on Reply Card 


Kenwood Systems Group, located in 
metro Houston, is a global supplier of 
trunked and conventional radio 
systems. Due to our explosive growth, 
we have openings for the following 
positions: 


[7] Mobile Radio Systems ‘¥) Microwave Radic Systems 

(7) Mobile/Portable Data Systems |] Vehicle Location Systems FOR MORE 
7 Computer Aided Dispatch Systems 7) Fiber Optic/PCM saan datas ae 
| Basic And Enhanced 9-1-1 Systems Transmission Systems 

7 Telephone Networks VV Full GIS Services ADVERTISING 


PLANNING, DESIGN, IMPLEMENTATION INFORMATION 


z= ——] CONTACT 
azae 
=> MICHELE 
10 Woodbridge Center Drive COMMUNICATIONS 
GREER @ 
Woodbriegey Sseesra, ~CONSULTANTS, INC. aE 
Toll-Free: (800) 247-4796 » FAX (908) 636-7260 800-347-9375 
Offices Nationwide and International 


APPLICATIONS ENGINEER 


Responsible for developing complete, 
customized systems and developing 
new products and techniques to 
maximize system performance and 
meet clients' needs. Min 5 yrs trunking 
& conventional radio system experience 
is required; propagation analysis, 
Circle (101) on Fast Fact Card computer, microwave, telephone 
system, VSAT, SCADA, trunking 


networks and fiber experience a strong 
plus. FCC / NARTE certification is 
Employ ment required. Travel is required. 


RF TECHNICIAN 


Responsible for setting up and 
integrating system components, 
diagnosing and repairing equipment to 
component level, documenting system 
setup parameters and providing 
telephone support to clients. Min 3 yrs 
trunking & conventional radio system 
experience is required; computer, 
microwave and telephone system 
experience a plus. FCC / NARTE 
certification is required, Travel may be 
required. 


COMMUNICATIONS 
CONSULTING SERVICES 


POSITIONS AVAILABLE 
CELLULAR SYSTEMS NATIONWIDE/INTERNATIONAL 


* PCS / Cellular System Design Engineers 
¢ RF Engineers & Managers 


SCI provides integrated solutions & on-going » Cellular Techs & Mgrs 


support to the wireless marketplace. We cur- » Paging & Two-way / SMR Techs 
rently have Chicago-based, nationwide & + Facilities / Interconnect Engineers 
international projects in the following areas: * Site Acquisition & Zoning Mars. 


- PCS + Switch Development * Construction & Project Mgrs. 

- RFSystems ~- Switch Database Support * Executives / VP s/ GM's P 

« Propagation + Software Deacloomeek * Marketing & Sales Mgrs. / Sales Reps. 

* Networking - Protocol Development ____ Send Resuine & Salary Requirement 

+ GSM + Int'l Field Support ALL LEVELS OF POSITIONS FILLED GLOBALLY 
; *Managers *Sales Technicians «Engineers 

Send your resume to: Resource Mgr-MRT, Employer Inquiries Invited 

Software Consulting, Inc., 4736 Main St, . Communication R nees, Ine. 


Lisle, 1L 60532. Ph: 708/960-2947, Fax: inte 
t =e SZ The Communication Personne! Specialists 
708/960-2993. EOE. P.O. Box 141397, Cincinnati, OH 45250 


606-491-5410 Fax 6064914340 


Kenwood Systems Group is looking for 
powertul, energetic self-starters to work 
in a team-oriented environment. We 
provide competitive compensation and 
excellent benefits. For consideration, 
send your resume in confidence to: 


KENWOOD SYSTEMS GROUP, INC. 
Attn: Human Resources 
4317A FM 2351 
Friendswood, TX 77546 


E-Mail, Careercom@AOL.com 


TECHNICIANS, SUPERVISORS, MANAGERS! 

Nationwide 220 MHiz Licensee Needs Experienced Field Ser- 
vice Technicians, Immediate openings for field service and 
bench technicians, supervisors, and managers in Northern Cult- 
fornia, If vou are skilled in two-way, paging. mountain-top ser- 
vice, etc, on most major brands, please mail or fax your re- 

Call 800-347-9375 sume, with references and salary histroy, to: Richard Hart. 
ComTech Communications, Inc, 111) main Avenue Sacramento, 
CA 95838 (916) 568-7800-Office, (916) 568-2280-FAX 
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Classified 


COMMUNICATIONS 
TECHNICIANS 


County of Santa Clara (San Jose,CA) 
seeks individuals to service two-way 
radio, microwave and computer 
equipment used in public safety com- 
munications. Experience required, 
salary $3461-4192 per month, in- 
cludes County contribution to the Pub- 
lic Employees Retirement System for 
the 2% at 55 Plan; and includes pay- 
ment by the County of the employee's 
regular contribution of approximately 
7%. Excellent benefits. 
For more information and application 
Please contact: Sue Jennings 
(408) 299-2711. 
Equal Opportunity Employer. 


TOWER INSTALLER 


Seeking experienced personnel 
for installation of communica- 
tions towers in Pacific Northwest. 
Full benefits, top salary. Send 
resume to: 


Strata Construction 
3501 Everett Ave. 
Everett, WA 98201 
PH: (206) 259-6016 


Employment 


introducing the ultimate network of 


connections to get you places. 


HNS Internet Address: resumes@hns.com 


ASCH format; no atlachments) 


HNS WWW Home Page: 
hitp:/ /www.hns.com 


National Staffin 


Center 


Fax: (301) 428-1699 


One of the world's 
fastest-growing 
telecommunica- 
tions companies, 
Hughes Network 
Systems (HNS) provides 
wide-area network solutions 
that set the pace in the 
industry. With our unique combi- 
nation of wireline and wireless 
technologies — including satel- 
lite. cellular communications, 
PCS and enterprise network 
switching — we've grown al a 
compounded rate of nearly 40% 
over the last seven years. And 
the opportunities for future 
growth in the international, com- 
mercial market are unlimited. 
Connect with HNS — multiple 
positions exist in the following 
areas for qualified candidates: 
* Sales & Marketing Managers 
* Systems Engineers 
* Test Engineers 
* Field Engineers - 
(Domestic/international) 
* Software Engineers 


Wide area networks. 


x 2 AT : "RON POSITIONS AVAILABLE 


* PCS » Cellular 
Land Mobile » ESMR « Paging * Networking 
Technicians, Engineering, Software, Management, 
Sales, Marketing 
Ph: 610-941-6606 Fax: 610-941-6265 
1000 Conshohocken Rd. Suite 304, Conshohocken, PA 19428 
Web add: http://www.occ.com/katron 


e-mail: Katron @ voicenet.com 
Visit our Web page and keep track of all Katron job openings On Line! 


seecitive search inc. 
(sae or rere naar ean eae ea 


Placing A Classified Ad 
Is A Breeze... 


———— 


Contact Michele Greer 
800-347-9375 © 913-967-1861 


* Hardware Engineers 

* Senior Product Engineers 

* Product Line Manager 

* CDPD Product Line Manager 

* Software Engineering 
Manager (IC ) 

* Audio/Acoustics Engineers 


ineers 
roduct/Project 


* Firmware En 

* Applicatio 
Engineers 

* Digital Design Engineer 

* Real-Time Operating System 

* RF Designers 

* Software Configuration 
Manager 

* Software Testing Engineers 

* Unix Tools Developers 

*Wan Marketing Manager 

* Product Manager 

* Program Manager 

* Product/Program Manager 


Wide open 


Use one of the HNS 
connections listed above 
* to forward your resume 
(ASCII format; no attach- 
ments) or find out more 
about HNS. 

Or mail your resume, 
indicating location preference, 
to: Hughes Network Systems, 
Dept. ATMOBTCH, 11717 
Exploration Lane, Germantown, 
MD 20876; or San Diego: 
Hughes Network Systems, 
Dept. ATMOBTCH, 10450 
Pacific Center Court, San 
Diego, CA 92121, An equal 
opportunity employer. 


HUGHES 


NETWORK SYSTEMS 


A HUGHES ELECTRONICS COMPANY 


opportunities. 


TWO WAY RADIO 
TECH/SERVICE MANAGER/SALES 


37 year old GROWING Multi-line Dealer with multiple facilities in 
Indiana, Kentucky andArkansas has immediate need for Mobile & 
Portable Two- Way Technicians, Service Manager and Sales Staff 
with 2 or more years of experience on Motorola, G.E., Kenwood, 
Standard, LTR & Privacy Plus or similar equipment. FCC or NABER 


Certified. Full benefits, competitive wages, incentive bonus pack- 
age, excellent working conditions and advancement opportunities. 
Send resume to: 


1-800-288-2430 or FAX: 1-317-248-0118 
COMMUNICATIONS MAINTENANCE, INC. 
5601 Progress Road 
Indianapolis, IN 46241 
Attn: Personnel Dept. 


COMMUNICATIONS 
MANAGER 


NEEDED NOW BY GROWING SERVICE 
ORGANIZATION IN CHICAGO, ILLINOIS. 
APPLICANT SHOULD HAVE 
MANAGEMENT EXPERIENCE AND 
TECHNICAL KNOWLEDGE OF EITHER 
2-WAY RADIOS, BEEPERS/PAGERS, 
OR TELEPHONES. GREAT OPPORTUNITY 
FOR TEAM PLAYER WHO CAN 
CONTRIBUTE TO OUR GROWTH. 
LEAVE YOUR PHONE NUMBER 
ON PAGER 312/299-0007 


FIELD RADIO TECH 
Motorola MSS/Full line Dealer 
has an opening for experienced 
Field Tech with management 
ambitions. Smartnet system 
experience a plus. 

Mail or fax resume to: 
Tri-Co Comm 
P.O, Box 2319 
Inverness, FL 34451 
Fax: 352-344-4142 
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FIELD ENGINEERS 
FIELD TECHNICAL MANAGERS 


PCS Development Corporation, a big winner in the FCC narrowband auctions, is 
designing and constructing a nationwide communications system to offer 
advanced wireless messaging services. 


We are currently seeking individuals of top technical talent to install, maintain, 
test, and repair network components for our transmitter sile. Positions will be 
based in various locations throughout the United States. Tasks will include 
base station and local/regional terminal switching center installations, upgrades, 
inspections, preventive maintenance, routine and emergency repairs: identifying 
and resolving RF interference, RF coverage issues, network throughput, network 


RF and data transmission problems; resolving customer reported concerns 
affecting operations: and assisting sales personnel at shows and demonstrations. 


Minimum qualifications are a technical institute certificate in enginecring tech- 
nology, equivalent Military or job-related experience, two years experience in 
maintenance/operations in two-way radio, microwave, paging. satellite, or data 
transmission networks, a valid US Driver's license, satisfactory driving record, 
and a willingness to excel in an entrepreneurial environment. 


Qualified candidates should send a resume and cover letter to: PCS Development 
Corporation, ATTN: SI/MR Department, 15 S. Main St, Suite 810, Greenville, 
SC 29601 FAX: (864) 240-2015. EOE M/F/D/V 


PCSD CORPORATION 


Employment 


¢« PCS e CELLULAR * 


Employer inquires Welcome 
== Engineering * Operations ¢ Technical * Sales/Marketing 


= VISIT: http://www.firstsearch.com 


=a FIRST 
— SEARCH Phone (312) 774-0001 * FAX (312) 774-5571 
e-mail: fsihunter@aol.com 


DIRECT & CONTRACT POSITIONS 


OR SEND RESUME TO: 
6584 N.W. Hwy., 1st Fl., Suite -MRT, Chicago, IL 60631 


PAGING 
System Engineers « Field Technicians 
TSR Paging, Inc., one of the nations fastest growing radio paging companies, is 
currently secking Systems Engineers and Field Technicians for the following areas: 
NY-NJ Metro, Colorado, 
Florida, Pittsburgh, San Francisco 
Responsibilities include maintaining Motorola PURC, Motorola Nucleus, Glenayre 
C2000 Controlled Transmitters and Glenayre 3000 Messaging Switches. Mini- 
mum | year CURRENT experience in paging is required. Applicants for transmit- 
ter maintenance should have FCC or Naber Certification. Competitive Salary with 
excellent benefit package including a 401(k) plan. Qualified applicants should send or 
fax resume/salary history to: 


a= 
MEN 
TSR Paging Inc. 


E/O/E Ws 


Attn: Engineering 
717 Market Street 
Lemoyne, PA 17043 
SS 


PAX: 717-761-8734 NO CALLS PLEASE! 
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Antenna Engineer 
Senior Antenna Engineer 


Responsible for design of new antenna 
systems and the modification of current 
products for new requirements in the 
Broadcast, Land-Mobile Commun- 
ications, Cellular, and PCS fields. The 
position requires a BSEE (MSEE and 
graduate level antenna courses preferred) 
with a minimum of 3 years experience in 
antenna design. Practical experience in 
the electric and mechanical design of 
antennas for commercial applications is 
required, and specific experience with 
UHF or L-Band frequency antennas is 
desirable. Good interpersonal commun- 
ication skills are expected in order to 
facilitate the passage of designs through 
Documentation and Production. A 
working knowledge of RF/microwave 
software is a plus. Position and salary is 
commensurate with experience. 


For immediate consideration, mail or FAX 
your resume and cover letter to: Human 
Resources Manager, Scala Electronic 
Corporation, PO Box 4580, Medford, OA 
97501. FAX: (641) 779-3991. EOE. 


PROFESSONAL ANTENNA SYSTEMS FOR 
AND COMMUNICATIONS 


Paging Technical 


Professionals: 
Westlink Paging, a nationally recog- 
nized leader in paging and narrowband 
PCS, offers attractive career opportu- 
nities in many of the most livable loca- 
tions in the great West. We are seek- 
ing technical managers and system 
technicians with demonstrated skills in 
building, operating, and maintaining 
modern paging systems and equip- 
ment. Proficiency with Glenayre 
switching, link, and base station equip- 
ment preferred. Managers must have 
superior project management and su- 
pervisory skills. Two-year college de- 
gree in electronics required for man- 
agers, preferred for technicians. FCC 
General Class Radio license or 
NABER certification required. Westlink 
Paging offers a competitive salary and 
an excellent benefits package. Please 
send resume to: 

Westlink Paging. 

3655 Nobel Drive, Suite 200, 


San Diego, CA 92122. 


E/O/E Attn: VP Technology. 


aa a EEE 


Employment 


classified 


TWO-WAY TECHNICIANS 

GLOBE, ARIZONA; MSS SHOP IS LOOKING FOR TWO- 
WAY TECHNICIANS EXPERIENCED IN ALL MOTOROLA 
EQUIPMENT, INCLUDING PAGERS, PORTABLES, 
MOBILES. REPEATERS. BOTH CONVENTIONAL AND 
TRUNKING, NEW AND OLD 
WORK INCLUDES: BENCH REPAIRS. FIELD REPAIRS 
TOWER WORK, AND INSTALLING 
MUST BE FCC LICENSED, NABER CERTIFIED OR 
EQUIVALENT 
PLEASE SEND RESUME TO OR CALL 

ROY D. HUDGINGS 

SHORES COMMUNICATION CO., INC. 

P.O, BOX 2626 


GLOBE, ARIZONA 85502 
PHONE: (520) 425-5870 


One WHALE of a Deal! 


Mobile Raclio 
‘Technology 
Contact Michele Greer 
800-347-9375 913-967-1861 


WYOMING--WYOMING 


A 36 year old growing MSS shop of central 
WYOMING looking for field technicians with 
at least 5 years experience in Motorola, GE and 
other brands mobiles/Repeater. Team environ- 
ment and excellent benefits, Fax resume to 307- 
473-2501 or send to address below 
ATTN: Service Manager 
Two Way Radio service, Inc. 
418 North Conwell 


Casper, WY 82601 


Technician Wanted 
Motorola service, four locations, 
Bench/Field . SMR, Paging. Sales & Ser- 
vice. "U.S.A. Today's Most Affordable 
City", 3 years running. Good Pay, Good 
Benefits, Great Bonuses! Must have two 
years experience. Mail your resume and 
qualifications to: 

C & S Communications. 1445 E. 10th 

St.. Cookeville, TN 38501 

Fax# (615) 520-7539 


HUNDREDS OF OPPORTUNITIES CURRENTLY AVAILABLE 
NATIONWIDE! (PERMANENT AND CONTRACT) 


* PCS RF Design Engineers (CDMA, GSM) 
PS Field Engineers, Technicians 
* PCS Test Engineers, FCC/UL Compliance 
* Mechanical Design Engineers 
» Cellular AF Design Engineers 
+ Cellular RF Technicians 
* Digital Microwave Techs ( Alcatel, DMC, California 
Microwave) 
+ Entry-Level Engineers 
* Motorola Systems Field Technicians 
(TRUNKING, MOBILES, TWO WAY, PAGING) 
i“ * Site Acquisition Specialist/Trainees 
jm, «9° POQING Tochnicians (GLENAYRE/MOTOROLA) 
* Motorola Service Managers 
Fax resume to: Sylvie Hernandez 
(305) 372-3612 or call (305) 372-3611 
121 SE 1st Street, Suite 817 
Miami, FL 33131 


WORK IN TAX FREE CARIBBEAN 
MSS SEEKING SENIOR TECH 
with 5 yrs min. experience on all Motorola 
products incl Paging and Trunking. Applicant 

must produce FCC/NABER or equivalent 
certificate. Good working conditions in well 
equipped shop. Fax resume to: (809) 949-0596. 


10,000 PEOPLE WANT YOU 


TO GET OUT OF THE COUNTRY 


Reach over 10,000 purchase- 
decision makers around the 
globe with an ad in Cellular & 


Mobile International. 


Call Michele and ask how you 
can help your frequency rate for 
Mobile Radio Technology by 


adding CMI to your media mix! 


CELLULAR 


SIMOBILE, 


An INTERTEC®/K-IIl Publication 


Your ad in Cellular & Mobile In- 
ternational will reach over 10,000 
top industry professionals. Plus, 
overruns of the supplement will 
be distributed to thousands of at- 


tendees at major trade shows. 


Call Michele Greer today! 
1-800-347-9375 +» 913-967-1861 » FAX 913-967-1735 
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THE MOST PROFITABLE 
THREE DAYS YOU'LL SPEND 
FOR YOUR COMPANY 


WirelessWorld Expo 96 
Oct. 30-Nov.1 © Orlando, Florida 
Orange County Convention Center 


Welcome to the “must attend” event of the year in 
wireless. The fastest-growing exhibition and conference 
in the industry, for one of the most dynamic and challeng- 
ing new industries in the world. Sponsored by the 
authorities you trust the most for practical, up-to-the- 
minute guidance on how to succeed in the competitive 
wireless arena. 

Cellular carriers, PCS licensees and applicants, 
paging service providers, retailers, dealers, resellers, 


EXPO 9G 


Send my FREE Expo Pass (value $20), 


ELESS 


70+ Expert Speakers 
300+ Exhibits 
1000+ New Ideas 


manufacturers, large volume end-users—anyone whose 

future is affected by the new age of wireless voice and 

data communications—will find hundreds of new 

ideas at the WirelessWorld ‘96 Exhibition & Conference, 
Return this form now for your FREE Expo Pass 

(value $20), plus complete information on the 

conference, hotels, special events and more. 

Or for more information, call FAX-ON-DEMAND 

at 1-800-601-3858 or call Intertec Presentations at 

1-800-288-8606. 


PLEASE COMPLETE THE FOLLOWING: 
YOUR PRIMARY BUSINESS 


plus complete information on the conference, hotels, special events and more. aerap ie siga 


First Name Last Neme__ 
Title 
Company 
Address _——— 
City State/Prov. 
lip Country 


Phone er Fax 


J Check hero if you have a disability that may require spacial services, and attach a written description, 


MAIL OR FAX TO: 


6024434058 » FAX 602-443-8767 


WirelessWorld Registration * Matrix Marketing 
13610 N, Scottsdale Rd., * #10-248 » Scottsdale, AZ 85254 


& Pts 

C  _) Paging 

O CVSMR/ESMA 

E  ) Radio Common Carrier 
FO Other 

CD Deoler/Aetailer/Sales Agunt 

SJ Manufacturer Manufacturer's Rep 
‘) Consuttant/Analyst 

J] End User 

O Other: 


YOUR TITLE 

—) Owier/President/CEO/Partner 

— VP/Managet/Director 

—] Engineer/Service Manages/ 
Supervisor/Techaician 

) Purchasing Director/Manager 

 Markating/Sales Manayer 

( MIS/OP/LAN Manager 

Other: 


YOUR PURCHASING ROLE 
A J Make Final Decision 
8 ©) Recommend 

C <) No Purchasing Role 


SOURCE CODE Ab 


ATTENTION VENDORS: For exhibiting information, call Ms. Billi Famighietti at 301-986-7800. 


Wireless World |s organized by Intertec Presentations division of Intertec Publishing, and E.J, Krause & Associates. Sponsored by: 


Cellular = WIRELESS 


Mobile Radio 
‘Technology 


CELLULAR 
& MOBILE. Telephony 


Circle (102) on Fast Fact Card 


August 1996 


classified 


* PAGERS « PAGERS + PAGERS « PAGERS: PAGERS « PAGERS * 


$5,500. 
Used Screen Room for sale! 
Excellent condition! Lindgren RF 
Enclosure, model IT, 12-1 / 1-0. 
Complete with Hayworth work 
counters 48" x 48” with draw- 
ers and shelves, each measure 
96" high, 82 1/2" wide x 82 1/2" 
length, 36" door, ceiling vent, 
light fixture with switch, ground bolt 
and exterior to interior female "N" 
to "N" barrel connectors. 
Call: Advanced Electronics, 
Inc. 310/532-3211, 


ask for Bob Conrey. 


w ty 


M, 
“Conininicarlous 


& 
* Pager Repair Refurbished 
* Only Factory Replacement PAGERS 


parts used * Gov't Freq. 
¢ Vib motors, batteries, etc. NOW AVAILABLE 


— We Buy Pagers 


"ONE CALL GETS IT ALL* » meronons 
Nl EC 400 North Fifth Street Posina a) 


Authorized Dealer Blytheville, Arkansas 72315 authorised Dealer 
Phone: (501) 763-6250 * Fax: (501) 763-6533 
* PAGERS « PAGERS * PAGERS « PAGERS: PAGERS ¢ PAGERS + 
Circle (103) on Reply Card 


“GRYSTRONICS 


for 

oP shop for crystals g Page. 
TECHNICAL o* as low as 
SERVICES 

* Motorola & NEC Pager Repair 


+ Mot. Xtals $2. 25°" 
NEC/Uniden $4.95 

* LCDs - Recrystal - Repair 

¢ Fast turn around 


Samsung, Everon, Maxon & Shinwa and more! 
¢ Factory Parts 


ax call 954-776-0031 
e ic oe neil all rot IGER ri oi 
Aa ~ ho rd u P S| : 


4328 So. Mingo Rd. 
Tulsa, OK 74146 


P 
A 
G 
E 
R 
$s 
Ld 
A 
G 
E 
R 
$s 
P 
A 
G 
E 
R 
$s 


QGAMOPVsH9IMOFPDV HAMOY DV 


Circle (104) on Reply Card 


Ai>-—_ ili 


PAGER REPAIR LABELS 
IN 2 SECONDS 


FE AG E R INTERNATIONAL CRYSTAL 
MANUFACTURING CO, INC 


pide “oo 
GUARANTEED. "and SYSTEMS | 


Many in-stock ADVANCE LABEL & TAG 
! EET 


Call Mark or Cecelia at ICM 
1-800-725-1426 
--- Simply The Best! 


1725 N. McDonald 1-800-466-5345 
McKinney TX 75069. FAX 214-548-2518 


call Michele at 


800-347-9375 


for more information 
about advertising 
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MSF 5000 C73CXB 7106BT 146-174 100-135W 
Secure repeater 

Q2980 Digitac comparator 4 channel 

Q2205C VHF secure spectratac receivers 
DES'DES XL & PL 

Q2206B UHF secure spectratac receivers 
T5091A 4 channel expandable modems 


[= MECHEM 
INNE ELECTRONICS 


All equipment is sold in working condition, unless otherwise stated. 


Equipment for sale 


Maillng Address: 
P.O. Box 7846 
Fredericksburg, VA 22404 
Shipping Address: 

3605 Loren Whitney Drive 
Massaponax Business Park 
Fredericksburg. VA 22408 


Secure portable repeaters; key variable loaders; 
KVL cables & more! 

MSF 5000 HI POWER 900 MC 
MSF 5000 800 MC REPEATER 
MICOR VHF 375W REPEATERS & 
PAGING STATION 
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TSO090A 4 channel modems simplex & 
duplex models available OR MORE INFORMATION 


We have the R1801 DAC for your programming ae. Call us with en requests. 


Phone: (540) 891-0569 We accept VISA and Mastercard Fax: (540) 891-0538 


SP5O's f ie eee 79.50 
SMS50's from.....$271.50 
WE'LL BEAT ANY QUOTE!!! 


Radiuy 


ORDERS: 800-881-6722 
FAXES: 310-268-2474 INFO: 310-268-2464 


Circle (106) on Fast Fact Card 


*Marconi 2955/2957A $5800 
*Wavetek CT 2500 $3500 k 
Communications Signaling, Inc. 1 


Call: (800) 423-2565 
Uarrathon Voses 75007 


MARKETING INC 


FAK 214-242-0989 


or in CA(805) 251-2244 


USED RADIOS 
at Low Prices! 
*MICOR “GE 
* MITREK *RCA 
» PORTABLES * ACCESSORIES 
* MOCOM 70 TONE ELEMENTS 
*» MAXAR * CHRYSTAL ELEM. 
* RPTRS + BASE STATIONS 
Large Quantities * (817) 433-5452 


The perfect executive, promotional 
Bill or sales incentive award for the 
communications industry. 

Handcrafted by Texas artist, Mark Smith. 
From | 2"to 6’, With orwithout lighting, 
Displayed on a solid oak or walnut 
hase with company name or logo. Your 
lower can be reproduced to your speci- 
fications, Standard towers in Brass. 
Gold, nickel of Natural copper/brass. 
100% Satistaction Guaranteed, 4-6 
weeks for delivery, Discounts on quan- 
tity orders, Mon-Fri IAM-5PM Central 


CREATIVE SCULPTURES, INC. 

701 Highway 281 « Suite E-114 
Marble Falls, Texas 78654 
Toll-Free 888-211-1106 

Phone: 210-693-3456 Fax; 210-693-6341 


Handheld Repeater ( Controller 


Convert any handheld or 

mobile radio into a simplex 

or duplex repeater system. 

\deal for setting up short- 

term emergency service 

repeaters at remote locations "Phone 408-438-2788 
or disaster sites. SPECTRUM FAX: 408-438-6027 


August 1996 


a fA comm 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 


ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 
Motrac; Micor, Mocom; Mitrek; Etc. 
MT’s, and GE Elements. Call for 
prices 
Any desired Frequency available 
for fast delivery. 
Lifetime Warranty on Crystals 
Trade-in credit on your Old 
Channel Elements 
We Buy Used Elements 
Try us first. We always have your 
frequency available. 


NKX 


1814 Hancock St. 
Gretna, LA 70053 


CENTRACOM II 
-Buttons and Labels- 


Engraved 
Buttons 


All orders shipped within 7 days. 
CENTRACOM If 


Reprogramming and 
Used Parts 
NORTHEASTERN 


Communications, Inc. 
Waterbury, CT 06708 
(203) 575-9008 


USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AX 
(602) 275-4505 ¢ Fax (602) 275-4555 
30%-70% savings on Motorola, GE, EFJ mobiles, 
base stations, portables, pagers, repeaters— 
primarily solid state—all frequency bands. Also, 
accessory items: Motorola “Systems 90” con- 
trol heads. PL and paging reeds, channel ele- 
ments. Cash quotations made far 
purchase of above equipment. 
4614 E. McDowell Rd. 
Phoenix, AZ 85008 


Advanced RF Design, Inc. 
Low Noise Preamps 
150-170 MHz Gain >24 dB NF <0.4 dB 
450-470 Mhz Gain > 18 dB NF <0.45 dB 

Priced from $65.00 to $70.00 
1 yt. warranty 
Call (609) 448-0910 (9 AM-SPM eastern) 
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LAND MOBILE RADIO BBS 
Buy-Sell-Trade used radio equip- 
ment with hundreds of other deal- 
ers nationwide. Call with your 
modem to register now. 


SOOO SSsELODECEERSTOOECOORESESODECODHEOOOECORODS 


FCC Database 


ONLINE 


Low Annual Fee 
No Per Minute Charge 


The Commline BBS 
313-854-6441 


CLEAN USED GEAR 
450 Rangers, 110W, $550 Accy 
42-50, 150, 450 Delta, Mastr I, Execs 
Consolettes: LB, VHF, UHF, 800 
Execs, Delta 
450 Maratracs, 100 Watt A2/A3 
744, 64, 74 Mitreks, Micors, Syntors 
T35 Mitreks, Consolettets 
D34 Maxtracs & Maxar 80 
HT: HT440, MT500, HT90, P10, P100, more. 
VersaTel Orders: 800-456-3548 
Local: 307-265-9500 
FAX: 307-266-3010 
http://www.trib.com/VERSATEL 


VE TEC 
1-800-249-1250 


@ 
Radius NOBODY SELLS 


MORE FOR LESS 


Buy & Sell 


Motorola, Uniden, E.f. Johnson, Kenwood 
Two -Way Radios and Systems 


DELTA 
COMMUNICATIONS 


1-800-880-2250 
FAX: 214-278-5085 
Garland, TX 


FOR SALE: 
MOTOROLA/IFR/WAVETECK 


MOTOROLA R-2038/D $6,250.00 
MOTOROLA R-2200/B $3,800.00 
MOTOROLA R-2001/B $4,800.00 
IFR-1000-A $2,800.00 


$7,900.00 


RF IMAGING & COMMUNICATIONS 
408-929-2244 FAX: 408-929-0962 
HTTP://W W W.BEST.COM/~RFIMAGE 


Catalysts” 
pand our 


designs are technically accurate, and all products 
are tested 100%. before leaving the factory. 
Antenex manufactures mobile, portable and base 
antennas for 2-way radio, Cellular and data teleme- nm 
try applications. Antenex also offers custom anten- 
nas for a variety of frequencies and applications, 
and a wide selection of madeto-order coaxial 
Cable assemblies. Most dealer orders are shipped 
the same day! With Antenex, you have peace of 
mind because we provide you with superior quali- 
ty, excellent craftsmanship and fast delivery. 
Antenex looks toward the future. 

Our commitment is to be the best. We are con- 
stantly learning, continually looking for ways to 
improve and always listening to you. Our dedica- 
tion is second to none, so don't settle for second 
best. Increase your profits with the assurance of 
Antenex quality, service, price and technical excel- 
lence. If you haven't tied Antenex, please call 
today for a catalog. It's time for a change. 


ANTENEX®: 


2000-200 Bloomingdale Ro 
Order (800) 323 - 3757 
FAX (800) 851 - 9009 


a1 «© Glencale. It of 


Circle (107) on Fast Fact Card 


New, low cost trunking logic 

No special site controller required 

All features software controlled 
Dispatch and interconnect capable 


Detailed installation instructions 


Only 0.8"L x 0.68"W x 1.13"H 
S Shown Actual Size 


from... 
$39 


1500 Front Street, Yorktown Heights, NY 105984638 USA 
Voice: (800) 438-7865 Office: (914) 245-1128 
Fax: (914) 245-2382 Fax Back System: (914) 245-1194 


Circle (108) on Fast Fact Card 
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MOTOROLA Radiuy 


One of the LARGEST stock of Motorola Radius in the world! 
DELIVERY NOW! 


Every Model in Stock! Free Programming of all new units on Delivery! 
Will Positively Be Shipped Tonight! 
On your jobsite tomorrow. We can handle any size order and have 
done so for 23 years. 


CALL 1-800-53-RADIO (72346) 
FAX: (706) 568-4506 


To place your order, even if you live in Hawaii, Virgin Islands, Alaska or 
Puerto Rico. RADIO WHOLESALE - John Cunningham WB4-JUN 


Circle (109) on Fast Fact Card 


“eee, ATTENTION MAXON DEALERS! 


Do You Need a Real Speaker Microphone for your 
SP-2850/2550 or GE MONOGRAM Portable Radio??? 


ONE THAT REALLY WORKS... SOUNDS GREAT... 
WET PROOF and has an EARPIECE ADAPTER!!! 


ORDER THE MARCUS MIC! 


PROVEN TO BE THE 

sceeugze"« WV WIMIARCUS 

ACROSS AMERICA! ELECTRONICS, INC. 
275 New State Road * Manchester, Conn 06040 


Calf LESLIE today to order your MICS 1-800-833-7724 


Circle (110) on Fast Fact Card 


EARPIECE 
ADAPTER 


$$$SSS$$SSS$$$SSSSSSSS 
MOTOROLA Radiuy 
DONT MISS OUT 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


with trade-in/3 working days 


CRYSTALS $9.95 


Channel Element HQ/Kirby Ent. 
4120 Kirby Ad. Cincinnati, OH 45223 


1-800-237-9654 


FAX: 513/542-8870 


(7a) COMMONWEALTH 


[ .! COMMUNICATIONS INDUSTRIES, LTD. 
602 Lickinghole Road/P.O. Box 312 
Ashland, Virginia 23005 


Specializing in Automated Paging Equip- 


ment Bus: (804) 798-9128 
EARLT. Van STAVERN Sales Calls: 1-800-633-8844 
Chairman & Sales Manager FAX: (804) 798-5114 


Digital Gated Repeater Maker DGRM 501 
Mobile Extender DGME 1000 
Use with most any (vo transceivers. Repeater, Extend, : 
S Cross Band & Link. Lease Line Eliminator. Digital gate # 
fe circuit for positive control & min. power draw. 


SS [bGRM so |[ OGRA 3016 & DGNE 10M 
= $34.20 Sanu 


: COMMENET 2000 ct; 
@ 800-283-5158 Fax: 800-337-6475 | Wannanry: ; 


At 
Wholesale 
Prices 


GENERAL 


COMMUNICATIONS 


DISTRIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 


Largest Inventory * Quality Service * Fastest Delivery & Best Prices 
5157 Anton Drive * Madison, WI 53719 » 608-271-4848 « FAX 608-274-2080 


800-356-3200 


Because your business takes you everywhere 


Mobile 
Communications 


ON THESE 
BELOW DEALER COST 


SPECIALS 

WE WON'T BE UNDERSOLD! 

WETEC ELECTRONICS 
1-888-"GO"-WETEC 

1-888-469-3832 


cece cceeeceee ce gd C 
WDD DD 5 ,WwOD DD DDI DY DD J 


lai 


Use color 

to make 

Your AD 
STAND OUT 


99 Channel Mobiles 
Dual Band Portables 
Trunking 
. Volume Discounts 
4. Satcoms « SCADA 
CCTV Equipment 


GLOBALCOMM 
TECHNOLOGY 
Orders:1-800-863-8625 


Info: 713-729-2000 
Fax: 713-729-4141 


PAPRAHHPHPHARAH HH 


1 


Circle (111) on Fast Fact Card 


Wanted: Service Monitors / HP Test Equip. 
For Sale: Motorola R2600C CBS Cell Site Monitors like 
new $19,900, R2001D-$5500, R2008D/HS-$5900, 
Marconi 2955-$3600, 2955A-$3900, 2955B-$5500, 
2955+ccll-$4900, IFR 1200-$4900, 1200S/TG-$6900 
1500-$6800, Cushman CE6232-$39), CESOA-1-$2500 


Radio One 


http://www-netsyne.net/users/radioone 
PH: 716-661-9964; FAX: 716-763-0371 


7 E.F. JOHNSON 
VIKING VX 800 MHz LTR REPEATERS 
1 YR, OLD DISPATCH SYSTEM 


$25,000.00 OBO 
CALL 806-372-3011 
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WHY PAY MORE 


-------------0b ®#=ZH m<>pwW---------- 


Air Comm Furnishes Quality—Price—Selection—Satisfaction 


GET ONE ACCESSORY FREE!! 


Ace's Type 
Avenger Ai ; 
5 Watt External Speaker and Cable ..........s.essesesererenes A 


Remote Mount Conversion Kit - includes remote mounting 
bracket, radio front panel, control head rear panel, and 
16.5' contro! cable 
Radio Programming Interface Ca 
Desktop Power Supply-230 VAC/50 HZ power supply with 
built in speaker. Mobile (ordered seperatley) mounts into 
the OnG-PleCe UNIt. .eecesseeceerees 
Desktop microphone and Cord .... 
DTMF Decode Module-provides sequential 
DTMF decode capability .............. 


rrruaw 


§-tone decode capability ..... 
RECENT ARRIVALS-MOT 

*MAXTRAC™ 800 MHz, 35w Trunk’d "B47B5" ...... $300.00 
AS ABOVE "B6/B7* . $350.00 
"SPECTRA® 800MHz, 12w Trunk’d “BS”, . $300.00 
"MAXTRAC" 900 MHz, 15w Trunk'd “BS"............. $250.00 
*"MTX900" 800 MHz, 3w Trunk'd w/o batt, ........... $250.00 
AS ABOVE W/DTMF ....0.......ccccuee $275.00 


"MTX 900° 900 MHz Trunk’d “BS .............. $300.00 
"PP 1000" 800 MHz, 20w Trun/Conv w/Acc’y Untested 


$200.00 
*MAXTRAC/RADIUS* 450 MHz, 25w 2f -- CALL 
AS ABOVE 40W,2/8f ...--scssssereresrsestes L 
"MOSTAR’ 450 MHz, 30w 2/1 6f 


“MICOR' 450 MHz, 75w 4/8f, PL w/o Acc’y....... 
"MT500" 42-50 MHz, 4W 61, PL ....vsocsrsesesenes 

BNC Style Ant,, 450 MHz Ant. (HT-80, etc.) NEW ..... $2.00 
*P100" Ant,, 450 MHz (Early) ...nsosossscane NEW $2.00 
"MITREK’ 150 MHz, 100w PL/DPL w/acc'y ..... 
"SYNTOR X" 150 MHz, 100w 8/16f wact'y ....... 
"PSO" 150/450 MHz, 2/5w c/s-PL-DPL ..... $150-$175.00 


“MARATRAC’ 42-50 MHz, 100w w/act'y .......-. $550.00 
*MITREK’ 30-40/40-50 MHz, 100w PL/DPL ........ $300.00 
"M208" 30-36 MHz, GOW 8f oo... ecsessssesserssvessene $350.00 
"MSR 2000° 450-512 MHz, 30w 

RETA TUESS 12)», evreorarsnsnrgoeenrannsszazrorpncisrees $100.00 
*C100° Tone Rem Desk Set(L 1475)... $425.00 
“KEYNOTE’ 150 MHz, T +V w/chargr ........ $75.00 
“DIRECTOR II" 150/450 MHz, T+V Alone ..........- $60.00 


*MINITOR I° 150/450 MHz, w/Filter/charger ..... 

*PURC’ Wild Card Controller (TRN9754-9422) _.. CALL 

*PURC* Dig,Rem. Controller(TRN7145, 
5178-9882,9881,TLN 2774,2473) . CALL 


REGENT ARRIVALS: E/GE 
"MDS" 900 MHz, 15W Turk’ oo... scesseseecoes $200.00 
“EDACS* 800 MHz Control Stn w/o Radio 
{N8D10R) 
"EDACS’ As Above Wall Mant w/tone rem. 
1M; | a oe $250.00 
*PC8LGS* 800 MHz, 3w Trunk'd w/charger ........ $250.00 
*PC408S°450 MHz, 4w 16f-various ....... ee CALL 
*PLS* 450 MHz, 4w 16f w/o Batt/charger..... $100.00 
"MPI" 450 MHz, 4w 2f cg, w/o batt ........... ... $75.00 
AS ABOVE w/EM 1.D. SW w/o batt ... ... $50.00 
"MPI" 470 MHz, 4w 2f cg. w/o batt ... NEW $60.00 
“MPI” 150MHz, 5w 2f c/s, w/o ant/bat ............ NEWS60.00 


"RANGR’ 450 MHz, 100w wiaccy.....- 
"MLS" 450 MHz, 40w 2, wiacc'y 55 
*MASTR II" 150 MHz, 100 W/O ace'y eee $100.00 


AIR COMM 


TWO-WAY RADIO SALES 


25W VHF 
148-174 MHz 


$225° 


25W UHF 
440-475 MHz* 


$250 


#40w 12.5 KHz RADIO 
AVAILABLE ADD $25.00 


“PHX-SX" 150 MHz, 40w 16f, w/scan .............--. $250.00 
AS ABOVE w/o scan- radio-only......... .. 5450.00 
"MVP" 150 MHz 25w wéw-o og or acc’y .......... $25/60.00 
"PHX’ Series Base Mic (19C851086P11} NEW ..... $35.00 
GE “Pro” Base P.S. (4EP38A-) ... 6100.00 
*§990" Control Head W/MIC ..........+0++ $75.00 
Voting Selector (VSD Series) w/3 cards ...... $250.00 
RECENT ARRIVALS-OTHER 


EFJ °8640° 900 MHz 15w LTR ..... -» $225.00 
EFJ "8604" 800 MHZ 15W LTR .... . $225.00 
EFJ "7172/72" 450 MHZ 15/35W 8F .....$200/250.00 


EFJ "8570" 900 MHz Trunkd Pott .....:...sesee0 CALL 
UNIDEN "SPS310T 900 MHz Port LTR w/chrgr . $130.00 
UNIDEN "SPS320TS" AS ABOVE W/DTMF ... $150.00 
KENWOOD TK series 800/900 MHz - 
STD "GX3000" 450 MHz 35 64F ................. 


RADIO INTERFACE BOX- “THE R.1.B." 
"Tne R.|.B." provides the necessary interlace between the 
computer and the radio. {tis electrically and mechanically 
interchangeable with the Motorola equivalent. 
"The A.|.B. wi/DB9 CABLE" 
AS ABOVE wiNicad Battery ...... 


vn, $110.00 


The Pocket A.1.B. -The Compact Alternative for the "R.1.B." 


operates from 9VDC Battery; has low power consumption 


(< 10mA); uses standard DB-9 connector, is compatible with 


current Motorola programming cables. $95.00 


CALL FOR LOWEST PRICES ° (602) 275-4505 * FAX: (602) 275-4555 
WE STOCK “PL”, PAGING REEDS, AND CHANNEL ELEMENTS 
4614 E. MCDOWELL RD.-PHOENIX, AZ 85008 


99 APCO SHOW 
CHANNEL EF Johnson AVENGER’ GX™ 
DIGITAL DISPLAY 
WIDE OR NARROW 


tor eeeeaee 


PRICES GOOD THRU 9-30-96 


MOTOROLA 
"M208" 


The “Heath" 
Kit Has 
Returned 


Madel: D83LRA77ASCK 
146-174 MHz 25W 8F* 


1993 
NEW (as kit) 


w/ accessories 


Build Your Own: $225 
We Build: $250 
Warranty: 30days 


*Convertible to 16F 


------------- 0b ®W=ZH m<pwH---------- 
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Rye Your One Stop 


Warehouse for All Your 
Re OMMUNICATIONS 
Wororcsucss 


Communications Needs. 
Wholesale Prices to Dealers Only 
(800)726-9015 © (612)884-8352 
24 Hour a Day FAX (612)884-8356 
Now FRATURING 
+ Distributors of Communications 
Equipment & Products 
Call Today for a Complete 
Dealer Packet. 
Voice Storage Units, 
+ Installation Available for Most 
RCW Is ON 'THE Radios 


WORLD WIE = WI BU 


Check Out All Our Specials & 
Product Information Today! 
http:/www.radiocomm,.com 


ae NEW LISTINGS > NEW LISTINGS yy NEW LISTINGS 
FOR MICROWAVE AND 1 Two- WAY: 
2 ea Fannon PL 1-6 6Ghr with Hot Stdby Ri 
2 ea, Farinon FL 1-6 6Ghz warsky ro Nag 
1000 Assorted Tellabs & Wescom Telecom Soraing FXO, XS. 
Bridging. Terminating, Mooules .. 
75 GTE Lemburt 246A Channal Modems - 
8 Granger DTL 7300 Channel Modems (Be new), .... 
82 Rockwell (OTL Type) Programmadie Channel Modems, VGC. 
30 DTL 7300 & Rockwed Modem Shelves ... 
40 Motorola Syntor X 9000. 800 MHz 
15 Syntor X 9000 UHF T?4KEJT3, Very ‘Good Cond. ... EET 
5D Micors, 110 watt, VHF-Hi, Good Condition .... 
50. Mitraks, 30-39 PL. 140 walt, Good Condition oo... 
1 Diclaptione $600 20 Channel Logging Recorder, VGC ..,.. , "$1500 ea, 
1 Micor, 330-watl 36-42, PL, Good Condition occ. eee. SISOO, €2, 


1 Micor, 330 Watt, 42-50, PL. Goad Condaion . . $1800. ea. 
3 Racks of Lenkurt 79 Ft, 600 Channel witn “Hot Stand- att 
2 Ghe, Good Condmion anne $1500 
6, &, and 10° Andrews iicromave Dishes: ‘Some with 


Rasoms, 2 GHZ and 6 GHZ Feed Horns 
3 11617 Consoles foam 
80 WT S00, UME 4 Charme! PL. 4 Vien, wi! 
SQ Matorola MC 400 MUN 6153 Chany 
Control Stavon, NEW Condition ... 
50 MC 400 Term Cards Bh 
3 Micae Basa Stations, 100w. 42- 0, PL, ‘Good Cand .... vias pas 


+ Scramblers, ANI Products, 


60 GE Ex Ii, BOW, Multi-C& , Good for 6 Meters ..... 

40 GE Oella-SX, 110W. 42-50 Ch. Guard, wacc., ‘Good Cand... 
$0.GE Mastr Il 1O0W, 42-50, Ch. Guard, wate... 
10 Motorola 800 Trunked Mostars ............. 

10 Mitek, HF PL, Multi-Ch., 50 Watts . 

20 Mitreks, 42-50, PL. Multi-Ch. 69 Watts. 

20 Micors ASW Sys. 90 Scan, Mutti-PL, UHF .. 

20 htocom 70s, 42-50 PL 100W wise. 

TS HT 220 4W. PL. UHF vel caper ant Bary 

10 T1605 wiMic 5 
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Of Motorola Radius 
Radios and Accessories 


Same Day Ground Shipping 
on Most Orders Only $5.00 


SAFARI 


Motorola Maxtrae 900 Mobiles-400” ea., 

Motorola MT-900 & 800 HH's 500” ea. 

900's with Converter Comm, EF Johnson 
CX-800 HH's Call for pricing. 


First Class Has: 

SERVICE MONITORS & SYNTOR RADIOS 
We have all powers and bands in Syntors and 
Syntor X. Many ready to go and guaranteed 
service monitors. 


D & G Communications Ine. 


409-948-9264 


els 
COMMUNICATIONS 


Division of €S Comp. 


COMPLETE LTR 
5 CHANNEL 800mhz SYSTEMS 
UNIDEN REPEATERS WITH 


TRIDENT TNT LOGIC 
75 WATT POWER AMPS 
WITH POWER SUPPLIES 
ASSEMBLED IN RACK FRAMES 
COMPLETE DISPATCH SYSTEMS 
NEW WITH FULL WARRANTIES 


sbi ae THAN 


eats FOR DETAILS 
THE POINTER GROUP 
800-640-6646 
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WE BUY OLD SERVICE MONITORS eg RADIO 


(210) 761-7454 


Metioncde 2-Wrap Benches Scihee 


1-300-RADIO-30 


PAX: 813-254-4811 


S Labels for pagers, cellular phones and two-way radios 
pe A with your company's logo. Warranty labels for batteries. 
a Bar code and printing systems. 


ow Call us for free samples. 


=> . 
A L> 1725 N. McDonald St. 
SP Mckinney, 1% 75069-8230 
1-800-466-5345 = FAX: 214-548-2518 = 1-214-542-5345 
"Our years of experience are your best Insurance" 


APPLICATIONS: 
start and stop pumps 
automatic paging system 
monitoring 
reboot computers 
disable stolen vehicles 
control railroad switches 
control electronic signs 
deliver paging messages 
to printers and 
electronic signs. 
manage solar powered sites 
control stop & warning 
lights 
contro! STL links in radio 
and TV stations. 


Remote Control Anything... 
Anywhere, with the PT-OC POCSAG 
remote control switch. Uses standard 
paging messages to control up to 8 outputs. 
An onboard serial port allows serial data to be 
transferred to printers, electronic signs, and 
process controllers. 512, 1200, 2400 Baud. 
Also available in TNPP. Custom soft- 
ware and firmware applications available. 


To order call PageTap, Inc. 
800-735-3650 or 303-337-4811 
Fax: 303-337-3084 
http://www. pagetap.com 
EMail: pagetap @ aol.com 
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C.W. WOLFE (. Now, here’s a switch! | 
COMMUNICATIONS Se ° _ 
Specializes in 2-Way Radios GHaAnccOUARD ‘ 
& Customer Satisfaction | avira (RIE, ner atch International (USA) 


EASY TO INSTALL. co PAGER CRYSTALS 


‘Call or write for current flyer 


406-252-9220 NO IGNITION SWITCH CONNECTION! C COMMUNICATION CRYSTALS 
(112 Geniral sive PROGRAMMABLE. CO CHANNEL ELEMENTS 


= Recrystalled 


Billi MT 59102 15 MINUTES TO 15 HOURS!! 
ee 
BUY» SELL © TRADE ae 7 rv 
PROTECTS YOUR RADIO. A48- ia 0 U R 
SES ee. oe $74.95 coe 12s 


AVAILABLE 


(606) 283-5000 
FAX: 1-606-283-0883 


Placing A Classified Ad 
Is A Breeze... ASK ABOUT 


OUR N 


bas Highland Avi pe ue 
Alloona, PA 1660 


f, a bs 
eri aig 4s Groner ncnatee) 


Contact Michele Greer "Precision Quaility Quartz Crystals — 
i M t Ss ficati 8 
800-347-9375 © 913-967-1861 Circle (115) on Fast Fact Card crit lie sacle 


Circle (116) on Fast Fact Card 
eeceovoevneeeeeeeevneeceeeeeooeeeeeeseseeeeeeneeesaeeeaseeeesaeaeeeoneeee 


Motorola RRacdiuy ee 
BELOW DEALER COST 


att *$P10's | $129.00 ‘wo 


< 
WETEC ELECTRONICS 


%* Reasons for Doing Business 4. We sell MORE for less 
1. Price than anybody in 
2. Quality NORTH AMERICA!! 
3. Product Support 


Call 1-888-"GO"-WETEC 


(469-3832) 


eeavevevseeeeeeeeseseseoseseneseaseeeoseeeeneeeoseeeonsseeeeneaeeeeosn 
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Complete Pager Testing Equipment... 


The Ramsey Package Quickly and Easily Tests 
@ All Popular Pagers @ Alignment and Sensitivity 
@ All Speeds for Pocsag, Golay and FLEX™ Paging Formats 


@ Fast Troubleshooting and Verification of Re-Crystalling Jobs 
Includes EVERYTHING you need to be testing and aligning pagers in no 
time, even shipping and handling! Our quick hook-up guide takes you 
from set-up to alignments and sensitivity tests in just minutes! 


FLEX'™ is a trademark of the Molorofa Corporation 


... and Hands-On Training! 


The Ramsey Pager Test Training School includes... 
¢Two days of complete training for: 
Vv Re-crystalling and Alignments 


«Reference notebook with free 
updates for ALL pager styles 
* Complete list of sources for all 
pager related services & equipment 
v LCD repairs «Local transportation to hotel, 
V Password breaking airport, and factory 
* Construction plans for a professional *Hotel accommodations and meals 
quality screen room provided for the evening of arrival 
*Complete documentation for all test through the end of class (up to 
procedures covered three night's stay) 


Ramsey Pager Test Training School (with Equipment Purchase"*) $1,195 
Ramsey Pager Test Training School (no purchase necessary) $1,795 


sealing equipment purchases of >$2900 within 3 mos. preceding or 1 mo. after training date, 
g Bring additional altengges’2 at half sass 


V Sensitivity tests 
V SINAD measurements 


Ad 


e3 


RAMSEY ELECTRONICS, INC. 


793 Canning Parkway, Victor, NY 14564 


15 2a PURO SOC 
10 2a PURC Sup 


Way i DD MHz, O2994A 
jasns, 100 M7, CASJLBI 1094 

11 ea. SPECTRA 900 MHz. OS7KGASJESEA 

4 es, SPECTRA, 800 MHz, DASKGASJB7AK 

6 ea, SYNTOR XX, 800 MHz, T45XA)5G+ 18k 

34 2a. MOSTAR, BOD Mitz, D3STLASGODD! 

3.23 MICOR Repeaters 


z 2 MICOR Bases, 
fast Ba: 


WE 
BUY 
AND SELL 
USED 
MOTOROLA, 
GE AND 
ERICSSON 


Sutter Buttes 2 


BO MM 
YNTOR X 9000. 4 
SYNTOR. 460 MHz THIS RAZ 

ea. WMICOR, 460 Mey. TS4A TAGS. 
6 ea MICOR 46) My. TS4RTAI000 
2 2a MAXAR 50, 460 Miz, DI4jJAIZ00AK 
4 6a. MAKAR 4E0 Mile, OI4TGAIIGODK 
36 20 SABER. 460 Milv, HAdOXN713908 
22 0 MTIODD, 48d MHz. H4aGCus100 
25 €a. MAXAR Power Supplies 
73 2a NING, 460 Mitr, Hdd SSua140 
10 40. MTSOD, 460 MHz. HasOBU3124 
9 4a, MICOR, 171 Mile 'S3RT NSA ‘00 
eel T 


Matarals MIX-BI0 2 cps 
Wotorcla NITH-800 2 


Fayette St., 
P.O. Box 395 
Denver, IA 
50622 
PHONE 
(319) 
984-6115 
FAX: 
(319) 
984-6220 


226 2a M 
2 4a MICOR dase 
6 ea. Tane Remote 
60 ea. Tone ant OC 
29 wa. Local Cantrol Dusk 
3 ea. CENTRACOM | Ca 
75 ea. STX'MX Rapit Glargurs, NLNBRSS 
64 €a. MTS00 Om Sil Chrygrs.. NLNS61 
16 ea. MT500 Slimiinn Napid Chrors., NLW&565 
25 wa. MTSQ0. 155 Mity, Mixeil Models 
7500 Standard Nale Chargers 
SAR tl $5? MMe. Mixed Models 
HONE 4000 20 ch Recorder 
cia Systems 90 Suens 


1370 & T1909 


890 Ass ah uso heliless HES-BI wSL-AM tga unre tar $19 
WANTED KENWOOD KPT-10,KPT-20 PROGRAMMEAS 
PH: 916-674-7532 FAX :916-674-194] 
E-mail suts2way @ns.net Hours: M-F / 9-5 PST 


® 


ICOM F30/40LT Portables. O 
F 1020/2020 Mobiles- ICOM 
New Lower prices! Stubby duck antennas now in 


stock. FREE 99 channel text upgrade to your older 
F30/40LT. ICOM bought, sold & repaired. 


‘> SWS Security (410) 879-4035 


2 TSIRTNI490 
22 T74RTA3000 
$100 ea. (Wace)... 
FOB SPRINGFIELD, VA. CONTACT: 703-750-7665 


3 T7IRTN1I490 
18 T?71RTN1400 


AS IS 
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~ © Shipping and handling 


a° SM-1 SINAD meter ($200} 
» * AAS-1 Oscilloscope ($380) » DMM-1 Digital Multimeter ($25) 
% © PP-| Preamp Probe ($135) » Repaic/Alignmant Tool Sets ($95/Ea.} 


Desk Sets, Mixed Mocels 


MICOR RADIOS FOR SALE 


PULLED FROM SERVICE, MOST WORKING 


Equipment for sale 


PAGER PAK3 (for FLEX™) .. . $5,595 


Includes. . . 

¢ COM-3 Communications Service Monitor 
with digital pager input option 

¢ PE-6400 FLEX™ Paging Encoder 


© «RTF-1 Radiation Test Fixture 
» © Missing Link Test Set 


¢ Interconnect cables 


PACKAGE OPTIONS 
+ MVM-1 Milloitmeter ($500) * SCAM-1 Screen Room Kit ($245) 
*CCR-1 Quik-Cneck™ Crystal Checker ($135) 


* STE-3000 Shielded Test Enclosure ($1,800) 


Select from one of four packages (starting at 
=a 995) and save from $300 to $800! 


-800-446-2295 
Fax 1-716-924-4555 


BUYING ERICSSON-GE EQUIPMENT 
CALL OR FAX FOR QUOTE 


OECcolorweiter 52DiC WMKjet occ. occseeeueeseneenneeeee $199 
OECcolorwriter 12Dic Inkjet ... $169 
OlCwriter 100i lakjet oo... $139 
PC202S VHF PCS Port. w/new batt $285 
MPI UHF 4\W tech. special §/$100 
MPI 8-unit multicharger, checked . §40 
Rangr 450-470 less acc, 100W $325 
Ranger 30-42 less acc. 100w new $325 


Delta-SX VHF 110 W less acc 
Delta-S VHF 110W less acc. .. 
Delta-S 196-155 less acc. 40 W . 
Delta-S 450-470 less acc. 100W 
Delta-S 450-470 40W no ace. .. 
Oelta-S 42-50 less acc, 110W 
Della-S 42-50 less acc. GQw ..., 
MYS Control panel 16 ch scan 
MLS-| Control pane! 8 ch scan 
MLS -1 Cont. panel 16 ch no scan 


Speaker mic. PCS MRK PLS MPI MPA 
Phoenix-SX VHF 16 ch. scan w/ace 
OSTAO! Desk top statios, new 
MASTR 11 €-500 multi ch head new 
MASTR Il 150-174 t10W from 
MASTR II 42-50 110W wacc 
$-990 128 ch, head wiwarranty 
CHESA| MPA 6 slot charger, new 
PCS & MPA std rate desk charger ; 
MIPS/MPR/MPX/MPUMPD Chargers ann 
NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest. Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


STATION IDENTIFIERS 


O Morse code and Voice ID 

U 3monitors and 3 timers 

O Several models available 

UO Special prices for a limited time 


RACOM 200-722-6664 


216-351-1755 


Last year Uncle Sam made over 10) billic 
station license be in the auction block thi 
cost transmitter. But, if you're not ready, 
RETAINER. 


ollars in radio spectrum auctions. Don't let your precious 
year Start your system build out with our high quality, low 
© can also help to save your station license with our LICENSE 


Onyx Wireless Laboratories Inc., Proudly@introduces the Sentinel Series | License Retainer. The Sentinel 
Series | was designed to help you meetathe minimum system build up required by the FCC first year 
benchmark. Utilizing our years of engineening experience in building high quality wireless equipment, our 
engineering staff has produced. ay unit hats aot.only.portable.and easy to install, but also high quality 
and.uegradeats MOROR TIRE? fation ane iMtosyourawireless.n 


4 TE? sty 


Boe 


Seti, aT meester ie 
Call uswOUr staff of expe 


will be happy to assist you: = te Megs = 
5 1 LICENSE RETAINER 
Thee 5 


OX8000-PS ae. 7c 
* Fully synthesized for up to 6 channels = 
* Power output to: up. to, dewatts 

Stability from 1X10-7 

¢ Programmable FCC ID forall 8 channels 

¢ Preprogram message for test page with POCSAG 512, 1200, or 2400 

* Optional Telco interface with*200 subscriber 

* Optional power output to up to 450W 


New Equipment at used equipment prices???? 
AVENGER SERIES 1 TRANSMITTERS 


AVENGER SERIES | 

® Fully synthesized’ on any 12 SKhz channel spacing. 

© Input modulation supports most analog and digital formats including the new FLEX 
protocol from’ DC to hz. 

© Available in 72-76Mhz, 132-174Mhz, 450-470Mhz, 928-960Mhz, 
275-285Mhz (export only}. 


© Stability from 0.1PPM (1x10-7} up to’.2PPB (2x10-10). 

© Power output available from 6-watts flow power exciter} to 500 watts {base station). 
¢ All controls, adjustments, diagnostic functions via serial port. 

¢ Dimension from 3° x 6" x 2". 


Model CX1000-xxx-0616 $ 695.00 


REPRESENTATIVES 


DISTRIBUTOR: POWER SALES DH MARKETING COMPANY 


DH MARKETING POWERSALE 2 ‘ : 
DISTRIBUTOR: Kelli James & Co., Inc. 4305 East Millbrook Road, Suite C32 6015 Lohmann’s Ford Suite 104 


Industrial Paging Systems Raleigh, NC 27609 Lago Visto, Texas 78645 
1480 Terril Mill Rd. #900 Marietta'GA 30067 Toll Free 888-262-8447 Toll Free 1-800-966-3357 
Phone: (404) 609-5095 » FAX: (770) 933-8358 Fax 919-954-8605 Fax 542-267-7760 


For More Information, fax to (714) 374-2830 or Phone (714) 374-2828 


(1) All prices and specifications are subject to change without notice. (2) FLEX is a Motorola Trademark 


Circle (119) on Fast Fact Card 
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Fs a @ 4) SERVICE: you deserve it, you'll get it. 


ALINCO ICOM KENWOOD YAESU MOTOROLA 
Introducing NEW radios. 


Authorized Export Dealer 


DR-130TE2/430/610/605 = EJ-21D/21X/27D/18D 
GM-300/350/900/1200 ST-865/2/3/868-05 
FTL-1011/201 1/701) VTP-20/VTM-20 


Alinco DJ-190/19 L/680V/U 
Motorola CP-S0/GP-300/350/900 
Yaesu/Vertex VX-500/200/10 


Upgrade or build your NW local (hotel. office, small city) radiotelephone system today! 


Controfiers base subscriber equipment for SmarTrunk-H@/LTR and MPT-1327 trunking formats. Antenna’s, 


Accessories. Modems GPS receivers, Power Supplies 220V in stuck Special products and full systems available, please 
inguire with your needs. Worldwide delivery, installation for large projects. Several forms of payment including VISA/-MC 


B Pocenu 380nnte: 
Teal@Pake (383-2)46-27-65 


or Intl fax (206)946-8311 


NSI Lid 
30915 18th Aye. South "C" 
Federal Way, WA 98003 


TO Order/Quotes: 
TEL: (206)946-2426 
FAX: (800)977-0448 


Circie (120) on Fast Fact Card 


FOR SALE 
Motorola Start Site Express 
“+ Five Channels 
* 80 Watt Transmitters 
“ CIT included 
** 6 months old 


“+ works great 
Call (803) 448-7734 ask for Gus or Dawy 


Circle (121) on Fast Fact Card 


We'll never forget you're 
the only peal et 're here, 


=Sharp — Quantity Pricing Available on: Distributor for: 
COMMUNICATION + Mobiles TELEWAVE 
Distribution Center » Portables Site Management 
* Conventional RFI 
* Trunked 


* TRADE 


* SELL 


> 

2 

o 
. 
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Paige & Tim 


WHOLESALE PRICING: 1-800-548-2484 [f<Mawal-<.J) 


Authorized Distributor 


* Accessories 


Mobile Communications SAMLEX 
radio sales to Power Supplies 
dealers only WHELEN 


It's the bottom line that counts, 5#@ly & Warning 


Circle (122) on Fast Fact Card 


* MOBILES * BASES ¢ PORTABLES * PAGERS * REMOTES 
PCI — PEKAAR COMMUNICATION INC. 


$ Speciats of the month $ Steve's back, in of any Electronics — 
Motorala Mitrek 42-50 range Model T81xTA7DA3BK w/s!. access = ; =) $376 
Motorola Synior XX Madel T71¥BJ7204 low band 42-50 range 100 watt wiace ...... - ‘ $300 
Motorola Mitrek Mobile 42-50 range 10D Model TA1JJA4900, wiPL wiaccessones ane $225 
GE Exec || Mobile RT64A4A4S, 42-50 range 50 watt wicomplete accessories ™ ° «$50 
GE Dela S 100 watt Modol N3A36 36-42 range wiace ‘ f . $140 
GE Exerc II control heads 2-4 of 6 troy, special = : aanbat se ‘6 for $25 
GE Phosnix Mabile Crystal Type Hi band wiaccessories _. ‘ Sas 
GE Phosnix Mobile NSHH1W40TB Hi band dual priority scar oy case winccessorles meant we $200 
GE Marc 5 800 MHz Contro! station AC volts 5 channel Multi; tone less elements & versatones q . Special $75 
Catalog Available Call (201) 772-0704 


* BOARDS * REEDS « 


if you can't find it, try us’ 


*STRIPS °ACCESSORIES ¢ELEMENTS 


USE MRT CLASSIFIEDS FOR GREAT COVERAGE 


August 1996 


Equipment for sale 


Connectors & Cables 


Ang. 


T1aS + 


30vVuL* 


BUY = SELL © TRADE ¢ CLEAN WORKING EQUIPMENT 


Bases, Repeaters, Paging TX 
20-929 MHz Oinital Paging TX 
3-Masir If E UHF 100w Repsalar .......... 
1- MICOR 800 MHz APTR 45W wtuplexer 
50-950 MHz Reciever Crystal Contralled .... f 
10- Mastr Il Base-RPTR 60-100 most brands ..,, 
1- VHF Micor 110W RPTR-NICE 
10-Flexar VHF & BOO MHz Base 
4-MICDA & MASTR Ht 30°59 MHz 250-500" 
TE-MICOR Low band 100W hase sptr NICE 
S-Delta 110i tone 4CH most brands 
1G-EXH 35-60 OC SF DC most brands 
20-Mocom 70 45-110W most brands 
Asditrek 4FO 60-1104 mast brands 
Mobiles 30-50 MHz 
20-Mastr It 25-20 MHz wia sisagerSaOk 
20-Mastr 11-30-36 MHz 100w . from $100 
150-EXI1 96-42 MHz 60-100W 4Ch PL ....... sesso OFFER 
100-Mocum 70 GOW ACh PL. su , . OFFER 
25-Mocom 70 30-36 Miz 60W 1 FO cs. .. OFFER 
4-Mocom 70 30-38 MHz 100w 4F PL wi. sree fom $100 
9-Delta-5 36-42 MHz BOW 8 CH CG WI nee S200 
200-mitrak 39-50 Miz BOW ACH... nie .. from $100 
6-Mitrek 39-50 MHz 11W 4CH .. from $250 
4-MICOR 36-42 & 42-50 MHz 100W irom $100 
3-MOCOM 70 42-50 MHz 100W . from $100 
Mobiles 150-175 MHz VHE 
30-Delta SX 50-110 Watt 15 Che 
2-Ranger 140-152MHz SOW as 
20- MICOR T73ATA 100W .. from $100 
6C- Mastr {1 60-110W 3 Ch ... from $160 
20-Mastr Il EX 76 KCUG6 wia f intasaere SAO 
2G Mastr II 50-110W-J-Ouyital TX trom $200 
7-EXI| 110W ST76 FCU G6AH .. from $100 
CHE Mobiles 450-495 Mil 
30-Mastr Hl 45-100W 
§0-Synior X SOW 92 Ch .... . 
10-Delta SX SOW 16 Che .... 
2-MOT Medcor-Duplex pnstincr ae 
1h-Mitrek T34 & 144 JA, 
10-Syntor T445RA 3200 AK .. 
800 MHz Mobiles 
10 GE Ex N35 Cony MIIPA 
50-Syntor X T4SVBJ7OD0AK 35W 
10 Mostar Trunked 15W 
2-Spectra S00 MHz Trunked 
2&-Micar F4SRTA 35 


- from $150 
trom $100 
-. rom $495 


from $150 
... from $150 


wo fom $100 


“decom $100 
. from $100 


from $150 

asks oe $150 
wou from $100 
... rom $495 


Misc_ lems 
2-Ceniracom Il Systems 
25-MOT Spectsac VHF-UHF VolerRec W/DVP 
20-Mastr fl WHF Aux Vater Rec. 
10-GE Voter up to 6 Rac Cards , 
50 SynlorX 4 Move 32 Ch. Scanhaad 
J-Modex 1000, Modex 100, Metro Page , 5 
1G-MICOR Base & Mobile Test Sat TL 186A 
200-MOT 11379-11343 Rematas... tikes 
Bs MOT T1600 Aamotas Tane-DC 
5-MDT T1903. T1902. Remotes 
a “Vega CS13 40h Tone 
5-GE RCT4GM Tone 4 CH history 
$-Motorola System 9000 Voice Storage WLN1247A ae 


BARNETT ELECTRONICS INC. 
We've MOVED to a NEW ADDRESS: 
330 HWY 236 W., Lonoke, AR 72086 
ORDERS & BIDS: 800-423-3858 FAX: 501-676-2475 
Internet address: HTTP://WWW.harnettelec.com 


NEW SKY KING PARTS LINE ONLY: 
a 501-676-5506 
MN. VISA & MC Accepted, NO COD'S 


Circle (123) on Fast Fact Card 


“Ontario Hydro has approx. 245 
brand new G.E. mobile radios for sale 
in their original boxes: FM transceiver, 
32 channel, 12 VDC, 50W, G.E. type 
RANGER 050. Please note that the suc- 
cessful buyer must de-program the 
circuits.” Radio comes without 
Antenna & Microphone. 


Ontario Hydro (Investment Recovery) 
800 Kipling Avenue (Kt 105) 
Toronto, Ontario M8Z 5S4 Canada 
Telephone: (416) 207-5968: Fax: (416) 207-5425 
Attention: Chris Pickering 


Q Ontario Hydro 


Let’s give tomorrow a hand” 


classified 


AR CommSupply 


Formerly Antenna Farm Communications Supply 
From Site.... 


Radie Pr  Bgranmlg au pment 


PA-I Programming Adaptor...$119.95 


* Compatible with “RIB* unit. 
* Rugged staal casa. 
* Power LED. 


Sotware send oy sicerce® ; Ries 
ond ot, Apis INDUSTRI 
oF nororata™ Ine POs 


PA-IIT Pocket Programmer... -$169.95 fiend rechargeable N|-CAD Batteries: 
* Micro-Size prey for Convenient bien and Figid Use. Perfect for field use and Portabl ; 


Laptop & Notebook Computers. 


MOBILES, MAXTRAC*, and More 


+ Status LEDs: Power On and Charge. 
+ Power Switch. 
* Power / Charger Included. 


Pitaris Industries EUR EES Cocos pelts 
from a full charge. \ xs 


Ss | \ 
uc ee 
10000s700:087 WE accuses 


141 West Wieues Road + 300-B + Atlanta GA 30342-3251 + Tech Info: 404-252-3340 » FAX: Peas 252-8929 
ices, availablity and epecifications are subject io change wilhout noticg, Shipping and Harediling are not inctuded wilh pri 


Circle (125) on Fast Fact Card 
* Quality Products 

¢ In Stock 

* Competitive Prices 
« Personal Service 


1-800-255-6222 


Circle (124) on Fast Fact Card 


pit MOTOROLA RADIUS 
COMMUNICATIONS SERVICE CO. 


“THI SSP. : 
SP10 P23RRC20F2A (1W/1CH CSQ) $129.00 ea. 
SP10 P23RRC23F2A (1W/1CH PL) $158.00 ea. 
SP10 P24RRC20F2A (2W/1CH CSQ) $161.00 ea. 


SP10 P24RRC23F2A (2W/1CH PL) $178.00 ea. 
Plus hundreds of M120’S, GP300’S, P110’S and other radio products 
Call us for factory direct prices on Larsen Antennas 
800-875-5109 FAX 901-366-5736 


LOW BAND SPECIALS 42-50 
GE: 110 Watt Rangers w/$550 
110 Watt Delta-$ w/$550 

110 Watt Execs & Mastr IL 

250 Watt & 110 Watt Mastr Il Bases 


MOTO: 110 Watt Maratrac A2/A3 
110 Watt Mitreks, Micors 
PLUS MUCH MORE, CALL! 


Orders: 800-456-5548 
rt 8 DE Local: 307-265-9500 
FAX: 307-266-3010 
http://www.trib.com/VERSATEL 


zee] We buy used pagers! 


Circle (126) on Fast Fact Card 


FULL DUPLEX 


25 WATT UHF MOBILE RADIOS 
WITH HARDWARE-LIKE NEW 
TAKING OFFERS 
KAUL 
COMMUNICATIONS 
608-647-7104 

Richland Center, WI Circle (127) on Fast Fact Card 


Chasiitens, reliable —s 


1-800-627-2022 
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PROCOM VHF & UHF 
FM TRANSCEIVERS 


HANDHELD SYNTHESIZED PROGRAMMABLE 
5 WATTS - 20 CHANNELS Few | 


PROVIDES INSTANT COMMUNICATIONS 
WITH KEY PERSONNEL INSIDE/OUTSIDE 
Ideal for use on construction sites, in 
factories, for security control, and by 
recreational supervisors. 


FEATURES INCLUDE: 
Range 1 to 3 miles subject to 
environmental conditions. 
Weather resistant with die-cast aluminum 
frama, high impact case with belt clip. 
20 channel selector with channel digital readout. 
Scan/Priority channel indicator 
Built-in programmable CTCSS/DSC squelch 
with indicators. 
Battery/transmit and busy LED indicator. 
Channel! scan/priority/lock indicators. 
Low/Med/High transmit power output. 
TX Time Out Timer 
OTMF Pager Module {optional). 
Rechargeable nickel cadmium battery pack, 
AC. charger, flexible antenna with BNC 
connector, F.C.C. license application included. 
Factory programmed or programmed with 
aptionat kit. 


(800) 345-1354 
14811 MYFORD ROAD @ TUSTIN, CALIFORNIA 92680 
(714) 669-9890 @ FAX: (714) 669-1081 


Circle (128) on Fast Fact Card 


PROCOM M520 VHF 
Extended Range 
PROCOM MU520 UHF 
High Penetration 


FLIP-PHONE 
VOICE RECORDER BATTERY 


WITH BUILT-IN FLASHLIGHT 
AND 20% EXTRA CAPACITY 


we, 
INNOy aT Ons 


PART# MR850 {310) 809-5090 FAX (310) 809-1248 


Call now for reservations 
in the next available 


issue of 
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5 


Equipment for sale 


= Delays power-down after 
ignition has been turned off. 
Installs easily inside any 
radio. 
Programmable Time Setting 


Dealer Pricing Available 


39. 
I @ Ecliuose 
$59. 20 APM Continous 
1-800-336-6825 


Master Card » Visa * Discover * American Express Accepted 


Hours: Mon. thru Fri. 8:00 a.m. to 7:00 p.m. E.S.T. 
D&L Wholesale Center * 3512 Cavalier Dr. + Ft. Wayne, IN 46808 


Circle (129) on Fast Fact Card 


BUY and SELL 
USED 2-WAY 


RADIOS 


@MOTOROLA ©STANDARD 
@EF JOHNSON OUNIDEN 


1- g00- zie: 1795 |) 


Fax: (352) 694-2663 { 


(BUY -SELL - TRADED 


| Quality used equipment such as Motorola, i 
. G.E., EFJ, Midland, Radius, Etc. Contact | 
us when you need equipment or when you | 
have something to sell. Replacement 
parts and units of all types available on ‘ 
| short notice. 
GET ON OUR MAILING LIST! 


(Please mail or FAX us your letterhead) 


MDM Radio, Ltd. i 
7112 W Roosevelt Rd. 
Oak Park, Il 60304-1809 


Tel (708) 848-4210 
FAX (708) 848-0230 . 


MRT. 


classified 


MOTOROLA 
PART NUMBERS 


ca. Brasrco 
PH: 513- 773-6255 


FAX: 513-773-8003 


INTERNATIONAL CRYSTAL 
MANUFACTURING CO, INC 


ELEMENTS 
GUARANTEED. 


Call ICM 
1-800-725-1426 


--- Simply The Best! 


Equipment wanted 


WANTED 


Used E.F JOHNSON 
800 mhz radios 
704-533-8079 


Johnson Triad 
Communications 


WANTED 
USED SERVICE MONITORS 


IFR/MOTOROLA/MARCONI 
408-929-2244 / FAX: 408-929-0962 
CALL ME LAST FOR BEST CASH PRICE 


WANTED 
Used Service Monitors 
Call (800) 423-2565 
or In CA. (805) 251-2244 
Ask for Mike Winkler 


ee 
qceys 


Equipment for sale 


CTCSS Encoding/Decoding 
and Scrambling in One 
— Small Package! 


Radio messages are property and, if left 
unprotected, can legally fall victim to anyone 
listening in. MX-COM's Pvt SQUELCH™ 
voice privacy adaptors scramble your calls 


Pvt SQUELCH™ voice 


privacy madules are 
easily installed in rendering the interception of your 
most popular radio information unlawful. Your transmissions 
slap aa are separated from others sharing the same 
Motorola SP50: channel and your messages can only be 


understood within your 
designated user group. 


MX-COM, INC. 


MiXed Signal Modules and Systems 
MX*COM Master Distributors 


In the U.S.: EPCOM, Inc.------+*-** 915 533-5119 
LATCOMM, Inc--------+ 619 249-0441 
Marketronics Corp.---- 800 845-1230 
RCW, Inc, +++++++-+----- 800 726-9015 


RADIO TECH ae ccnwecewsceceseeeees 55-61 -321-913 
800 567-6664 
(14) 15-25-25 
(66) 84-04-33 


Jn Brazil: 
Jn Canada: Omni Provincial Electronics:--- 


{n Mexico: SYSCOM, |nz-----+-+++¢+ererer+ 
TR Communiciones:--+-++++++*+ 


MX-COAM,INC. 4800 Bethania Station Road Winston-Salem, NC 27105-1201 800638-5577 + 910 744-5050 » Fax 910 744-5054 
Circle (130) on Fast Fact Card 


MOTOROLA 


RADIO RENTALS 


MT1000, HT600, P200 
intrinsically Safe 

All Types Headphones 
Mobiles & Portapacks 
Repeaters & Crossband 
Sets 

Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


We Rent Headsets... 
And Radios, Too! 


¢ Dealers Welcome 


Equipment Wanted 
Motorola, Johnson, GE 
EFJ, Uniden, Standard 


Buy-Comm-Co. 
1-800-347-4121 
FAX (602) 585-6900 


COLOR 


makes your ad 
stand out 


=~ Daily, Weekly, fi 
Monthly Rentals 

® Motorola Radios 

egies RACING ELECTRONICS 


Advertising 
puzzle 


ae for , 1-800-272-7111 
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Geka TAKE CHANCES? 


e mm s 
ecvsccccccccsceces Choose the right service provider. 
When it comes to service and maintenance of your 
IFR Systems instrument, it makes sense to choose a 
team with the knowledge and commitment to get the 
job done right the first time,without costly delays. 
e@eeeeeeeee That makes the IFR Systems Customer Service team 
e . : oe 
the only logical choice for servicing your IFR product. 


After all, who knows your IFR instrument better than 
the people that designed and built it? 

Whether it’s specialized service, installing upgrades 
or routine maintenance, the IFR Customer Service team 
can meet your needs. We offer: 
@ Factory/Custom Calibration 
@ Engineering Support 
@ Maintenance Training 
@ Software/Hardware Upgrades 
@ Customized Service Contracts 


® Quick Turnaround 
®@ Friendly Service Staff 
@ Extended Warranty 


For CUSTOMER SERVICE [With An Attitude] 
Call 1-800-835- 0, Operator 6 


IFR Systems, Inc. 10200 West York Street Wichita, Kansas 67215 


Circle (131) on Fast Fact Card 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 
38 Lessons written exclusively for Mobile 
Communications Servicing. $375.00 
Call or write Mobile Training institute 
for free information: 


‘Resource Management Center 


¢ Technical.Call Center 
* Nationwide 24/7 


« Equipment Failure Trend 


Coverage Analysis eli 
* Service Cail Dispatch * Increased Technical Staff Lumberton, TX 77657-0278 
and Tracking Efficiency (409) 755-7838 


* Nationwide Remote Alarm * Maintenance Program 


Monitoring Planning/Analysis 
s{elerlelrlel8 Wireless Resou rees, Inc. 


Circle (132) on Fast Fact Card 


[Rentals 


MOTOROLA 2-WAY 
¢ RADIO RENTALS 
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IN 


MOTOROLA RADIO 
RENTALS 


DEALERS WELCOME 
ATEL ¢ Boston, MA. 


800-426-6852 


* Top Quality * Low Cost 
f° Overnight Delivery Anywhere 


800-822-MOSS 
FAX 813-254-4811 


August 1996 


Make 


the Discovery 
use MRT 
Classifieds 


eeoeesseeoeeaseeaeeeopsee e002 


classified 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


Whether microwave, multi-site, or field strength, coverages, our Terrain 
Analysis Package (TAP)™ helps you understand everything from dBu to 
3-D plots and site management software. Give us a call and we'll tell you 
how. Do “what if” studies and solution analysis in-house! 

Cail for free brochure & demo disk. 
SorrWricut, LLC 
1010 So. Joviet St, Suite 204 
Aurora, CO 80012-3150 USA 
Te. (303) 344-5486 
TeLeTAP (BBS); (303) 344-5378 (9600, N,8,1} 
Fax: (303) 344-2811 e-mail sales@softwright.com 


Circle (133) on Fast Fact Card 


THE FIRST, THE BEST 


#1 PAGE-LITE #1 
Find out why PAGE-LITE is the most highly 

recommended pager billing, point of sale, and inventory 
control system NATIONWIDE. 

EASY TO USE, 30 DAY GUARANTEE, MANY OPTIONS! 

CALL FOR FREE DEMO 
TOLL FREE 1-888-226-1200 
SYSTEMS DEVELOPMENT CORP. VIRGINIA BEACH, VA. 


Service - Sales - SMR Billing 
Pager Billing - Accounting 


Computer Resources, Inc. has the 
solution for all types of two-way radio 
billing and management problems. 
Systems are available on DOS, Novell, 
Lantastic and UNIX. The CRI system is 
modular and completely intergrated, We 
can provide complete solutions including 
software, hardware, and training. 


205-987-1523 / 205-987-1709 FAX 
Circle (134) on Fast Fact Card 


Radio Propagation Software for PC's / WINDOWS 


e LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
¢ No Radial Generation Required - Real Time Propagation Study / Profiles 
e DXF / BMP File Formats - Interface with AutoCAD, Mapping Programs 
¢ Multiple Propagation Models - Longley-Rice, Okumura, Field Strength 
e VHF - UHF / Microwave Point-to-Point Path Profiles and Link Analysis 
e 30 Meter and 3 Second Terrain Data - Entire USA On Single CD-ROM 


Computer software 


RFCAD™ Runs “What If” 
Scenarios in Minutes 


in of Hours. 


Run Comprehensive RF Propagation 
Studies in Windows™. 


.. RFCAD™ 1.3 pr opagation studies show 
“wattenuationdue to\land use/land cover, 
buildings and: ‘obstructions, as well as other 
RF characteristies based on digital data files. 


¢ Multiple models’ ayailable, Longley-Rice 
and Biby-C An 

¢ 3 arc second and lank 1 
data available 


¢ Produce maps with om © analysis 


Run propagation studies in minutes, not 
hours. RFCAD™ 1.3 is fast, user-friendly 
and available by geographic area. 


For more details call 


1-800-441-0034 


re Communications, 
Data Sqpices 
Incorporated 


e/land cover 


Leaders in wire 
and services 


products 
e 1983 


Circle (135) on Fast Fact Card 


Micropath® Corporation 


2023 Montane Drive East @ Golden, Colorado 80401-8099 
Tel: (303) 526-5454 @ Fax: 526-2662 @ BBS: 526-2723 
e-mail: microinfo@micropath.com @ GeoData BBS: 526-1023 


Newv! PC Radio Monitoring Software 
FEATURES & APPLICATIONS: 


towne 697: 8008" 


Signal Intelli 


800-347-9375| | Signal Intell 


nce 
630 


FREE DEM 


0 Two-Way Service Shops 
Mobile oUses Low CostRadios © o Hourly, Peak, & Tolal Statistics —_o Traffic & Loading Studies 
aad ' o Spectrum Analyzer o DBase Statistics Files o Coordination, Find Quiet Freqs 
communications o Tactical Display 0 Erlang, Ale Time, Call Count 0 Public Safety Command Post 
oPLIDPLIDTMF Logging 0 Highest Performance a Community Repeater Logging 
#1 marketplace. o High Rate Sampling © Dual Radio Handoff o TV News Desk & Vans 
- o Conventional Scanning 0 Run 10 Radios Concurrently o Emergency Response Teams 
MRT Classifieds: o Windows’3.1. 3.11.95 0 Optional GPS & Remote o Surveillance & Countermeasures 
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Download from BBS; 1-408-258-6462 or 
Internat URL: http:www.scanstar.com. 
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classified 
if Computer software 


USEAMAP TOACCESS YOUR DATA 


Use Geography To Help Visualize, Correlate and areata 


Wireless Radio Communication Sites! 


ComSiteManager provides you with a visual interface 
to access your multiple site communications data. 


Attach Data To Any Map Object 


Zoom in from 
a world view 


Site RF Interference Analysis down toa 

: street map. 
Cellular Markets, Coverage and Analysis FJ 
Map and Other Data Products Available [SITE RECORD 


Comprehensive Site Database 


nim waae Click ona 


COMSITE = = Map Object 


and bring up 


MANAGE R a -— a site record. 


BY DOUGLAS INTEGRATED SOFTWARE 


1350-64 Mahan Drive, Ste 160, Call: 800-845-0408, 904-656-8673 


Tallahassee, Florida 32308 


Circle (137) on Fast Fact Card 


POS, Service Management, 
AR, PO & Inventory Software 


Phone: + (800) 874-7749 
Fax : + (909) 944-3995 
ACCESS RATING AND INFORMATION SYSTEMS. INC E-M ail ae ales @Arisi nc. Com 


10681 Foothill Blvd * Cucamonga, CA 91730 * USA 


Cellular, PCS, SMR Billing 


& Customer Care Software 
Phone: + (800) 874-7749 
: + (909) 944-3995 


ACCESS RATING AND INFORMATION SYSTEMS. INC E-Mai | . sales @Ari Sj nc Com 


10681 Foothill Blvd * Cucamonga, CA 91730 * USA 


Repair services 


EXPRESSTECH 


GE TWO-WAY 
SERVICE DEPOT 


Make ExpressTech 
your service depot. 


Repair of GE Two-Way 
Mobiles, Portables, 
& Site Equipment 
EDACS & GE-MARC 


CONVENTIONAL 


Will Repair Hourly 
or on Contract 


800: 02-EDACS 


© Ft. Wayne, IN 


Circle (138) on Fast Fact Card 


MOTOROLA 


PORTABLE & PAGER REPAIR 


* PAGERS $ 10+ PARTS 
* PORTABLES $ 29 + PARTS 
¢ SYNTH. PORTABLES $ 49 + PARTS 
* QUICK TURN AROUND ® FREE RETURN SHIPPING 


TEL 1-800-567-5636 FAX: 954-987-8820 


nda 3331 


$25.00 FLAT AATE 
Plus Parls & Shipping | 
On the following models: 
RH-250 


REGENCY/WILSON 
* OTHER MODELS—S30/HA Plus Pans & Shipping 
== MULTICOM=—— . Fast TURNAROUND 


‘Bas S. Broad: 
ba S Broad way = FACTORY TRAINED 


KK 73160 
405-799-7356 aod-auo-r3ag * VISA - MASTERCARD - COD 


MRT Classifieds: 
Mobile communications' 


marketplace. 
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Dont Let Time Get @way From You! 


CALL NOW 913-967-1861 


To reserve your ad space in the 
next issue of Mobile Radio Technology. 


classified 


4/95 


KEN WO O D® 


Phone (970) 962-9998 
FAX (970) 962-3991 


~~. COMMUNICATION 
INSTRUMENTS ~ 


1714 SW 23rd Street, Loveland, CO 80537 


SERVICE MONITOR REPAIR/CALIBRATION ) 


PAGING TESTER 
KNS/CUSHMAN 


Flat Rates Beltronics,Inc. We soll ) AGE R 
Repairs andor 19 Proctor HP Rd. | Parts - Accy TERNATI L 

cena | Hall sto | & RADIO PAGING TEST BENCH 
Mobiles $39 1-800-3-BELTRON EREE 
Portables $59 | We replace GUESS by ‘Tes | PPOET MINE RE PAI R IN ONE BOX 
weice | Ee | v= | | FLAT RATE + PARTS 1 GHZ SIGNAL GENERATOR 

——— | Guarantee. zee 
Call ICM 


MOTOROLA 


Authorized Service 
° © Authorized warranty Service 
© Quick Turn Araund 
* Flat Rate Repair Available 
* Free Estimates 
© Quantity Discounts 


COMMUNICATIONS SOLUTIONS 
(800) 305-6471 


Two Way/Paging Test Instruments 
Sales of New and Used 


Get Your Test Equipment Needs 
From Service Professionals 


We Take Trade-ins and Buy Used Monitors 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy. 
Suite 110/111 

Atlanta, GA 30340 
Telephone: 770-451-3264 
Fax: 770-458-8785 


Repair and Calibration 
of Communication 
Service Monitors 


Triton 
Electronics, Inc. 


SERVICE MONITOR 


REPAIR & CALIBRATION 


Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 
Also, Voice Logging Recorders 
4300 Lincoln Ave., Unit 0 
Rolling Meadows, IL 60008 
(847) 934-6426 Fax: (847) 934-7195 


1-800-725-1426 
---Simply The Best! 


ENCODER 


KNS Electronics, Inc. 
1609 Regatta Lane, Unit A 
San Jose, CA 95112 
Telephone: 408-432-8100 
Fax: 408-432-8359 


Circle (140) on Fast Fact Card 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Qua.ity Service on MicropROCESSOR BASED 
Mosites, Portas_es AnD Contro. Heaps. SurFACE 
MOUNT REPAIR. Most repairs $60 pLus PARTS. FREE 
ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood * Maxon 


585 Factory Shoals Rd. 
Austell, Ga. 30001 


770-948-9566 
COMMUNICATIONS, INC. 
$40.00 FLAT RATE 
PLECTRON & INSTALERT MONITORS 
ALL TWO-WAY & MINITOR II PAGERS 
AUTHORIZED DEALERS; STANDARD, TAIT, TEKK 
AUTHORIZED KENWOOD SERVICE CENTER 
FAST TURNAROUND - FCC: LICENSED TECHNICIAN 
892 N. DELSEA DR. (609) 794-8000 


CENTURION 
PLUS PARTS & SHIPPING/HANDLING 
$40.00 PER HOUR FLUS PARTS & SHIPPING/HANDLING 
DUPLEXERS TUNED - CALL FOR QUOTATION 
VINELAND, NJ 08360 FAX: (609) 794-8989 


VISA 
MASTERCARD 
C.0.D. 
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classified : 
Tower services 


Providing Wireless Infrastructure 


Nation-Wide 


Sites 
800.409.4509 


-Site Search Services 

-Full Service Site Acquisition 
-Lease Integration Services 
-RF Engineering/Propagation 


-Centralized Site Billing/Lease 
Management Services 


-Full PCS/Paging System 
Integration Services 


Wireless Resources, Inc. 


“Circle (141) on Reply Card 


MESQUITE, TEXAS (east Dallas) 
Lat. 32-45-46 Lng. 96-38-04 
S1S5'AGL -1049' AMSL-Landmark 


Type [1 Self-Support Tower 


Tallest eastern Dallas Co. transmitting 
site. SKYPOD® tower mounted 
equipment enclosure @ 300 and 400 
foot levels. Climate Control, emer- 
gency power, halo grounding, fire pro- 
tection, telephone, multi-elevator ac- 
cess and equipment lift. Ground based 
building offers all features of 
SKYPOD®. 24 hour site security. 
Leasing Information: ATMCO 
Tower Management, Don Amacker 
voicemail/pager 800-701-8108, 
(817) 335-8666 fax: (817) 335-2171, 
BMAIL damack @airmail.net 


Don’t delay! 


Get your 
classified ad in 
the next available 
issue! 
Call Michele Greer TODAY for details: 
800-347-9375 


USED TOWERS 
FIVE USED TOWERS FOR SALE 


One- 140' x 24" Pipe, guyed 


One- 300' x 30” Solid rod, guyed 
One- 300' x 24" square angle iron, guyed 
One- 340' x 40" angle iron, guyed 


One- 250' Square angle iron, self supporting 
ALL OF THE TOWERS ARE GALVINIZED 
AND IN GOOD CONDITION. 

FOR INFORMATION CALL BLACKSTONE OR PAUL AT: 
1-800-447-9115 OR 1-512-547-9111 
FAX: 1-512-547-6390 
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ANTENNA TAGS 


FIND TENANTS TRANSMISSION LINES AND 
ANTENNAS ON YOUR TOWER & BUILDINGS 
WITH ID-ER TAGS 


-_ 


= —— ID-ER Tags are low cost, rad nylon with 
white numbers engraved on both sides. 


1D-ER Tag are a large 3 1/2 in X 2 1/8 in. 
Sample and Discount sheet on request 


610-458-8418 Voice or Fax 
THOMAS MOYER 
Box 463, UWCHLAND, PA 19480 


ATMCO 
"Tower Management for the 
Wireless Industry" 


Several years of land mobile wireless 
and broadcast management services. 
Maximize your tower leasing poten- 
tial-means maximized profits. Staff 
includes: Tower Site Managers, In- 
house Professional Engineers, CAD 
detailing department, custom fabri- 
cation and installation. Full site plan- 
ning - from initial consultation, en- 
gineering, fabrication to erection. 
CALL TODAY! 

Don Amacker - voicemail/pager 
800-701-8108, 817-335-8666 
fax:(817) 335-2171, 
EMAIL damack @airmail.net 


FOR MORE 
ADVERTISING 
INFORMATION 

CONTACT 

MICHELE 

GREER @ 
800-347-9375 


Tower space 


a 
REscO TOWER 
COMPAN Y 


Sites available 
GA and SC 


Call Miles McSweeney 
803-686-6686 


ARIZONA'S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 


TOWER TECHNOLOGY CORPORATION 
We have the finest. professionally managed an- 
tenna sites in Florida, Master Antenna System for 
UHF & 800 MHz using 31/8" hard line. Four window 
tower top amp. If you need antenna space 
in:Jacksonville * Tampa Bay »* Sarasota/Venice 
Lakeland * Disneyworld/Kissimmee/St, Cloud 


Contact: Bruce Mcintyre 


(813) 854-1518, 105 H Dunbar Ave. 
Oldsmar, FL 34677; FAX: (813) 855-1969 


Choice California mi 
Antenna Sites 
¢ Stand-by Power / Air Cond. ai 
* Continuous Monitoring [7X 
* High-Security Access System x 
FF Meridian | 
Communications 


Great sites, great service, since 1956 


Call Rich or Jack Reichler at 


(800) 400-SITE 


PRIME NORTHERN 
NEVADA SITES 


Our newest, Pond Peak, at 8035' 
AMSL, 2635' AAT, Emergency Power, 
Air Conditioning, Overlooking Reno, 


Fallon and the I-80 corridor, 


702-825-2626 
GREAT BASIN COMMUNICATIONS 


TOWER SPACE 


Galveston Texas 
For Information, 
Contact: Kenneth Shelton 
(409) 765-5600 


classified 
Tower space 
A AT. Communications 
Corporation 


Did You Say... 

"No Site Acquisition Cost?" 
AAT understands : 
your needs of 
network imple- 
mentation, and we 
are dedicated to 
making the site 
acquisitions and 
Management pro- 
cess easier. Choose 
from our valuable 
portfolio of over 
1,500 sites, and if you're still not satisfied, AAT 
will build a site for you and lease it back. 


Building Blocks for 
One Terrific Site System 


AAT Will Put You 
ON TOP OF THE WORLD 
*PCS COMPATIBLE ROOFTOP SITES 
*RECEIVE ONLY SITES 


PARKSIDE CORPORATE CENTER 
292 Fernwood Avenue, Edison, NJ 08837 
For more information contact: T.E. Smith 

800-551-SITE © Fax: 908-417-4825 


See Us At PCS Booth #1601 


22 


Oklahoma 
New Mexico 
Arizona 


Colorado mee 
Nevada : Mississippl 


LOS ANGELES NORTH WEST 
VENTURA, OXNARD, SANTA BARBARA 
34° 20°55" «119° 19° 57" 

NEW 250' TOWER ON RED MOUNTAIN, 
ALSO 
230° TOWER, DOWNTOWN VENTURA 


GREAT COVERAGE, SECURE BUILDINGS, S 1g ne ly. Rece oe 
pee 2 towers in Mississippi and the tallest buildings in Phoenix and Miami 
CONTACT JERRY LEWINE 805-642-8595 Gall us for complete site information. 
Spectrum Site Management Corp. Castle Tower Corporation 
a —— 
Nei OHearis to Chicago 800/966-8885 eae aes 
We Got You Covered Fax: 713/984-0066 Fax: 91 5 690-5819 
No-Body has more affordable 
Tower Space. Circle (142) on Fast Fact Card 


WETEC 800-249-1250 


TEL: (847) 823-7713 
my CHICAGO TOWER 
r) LEASING CORP. 


COMMUNICATIONS 


153 good reasons to 
call us for antenna 
sites in California! 


Chicago Tower 


Atop Sears Tower 
World's Tallest Building 


TOWER & ANTENNA 
SITES FOR THE 
METROPOLITAN CHICAGO 
AREA P.O. Box 31160 


STAN STANN 73 sites available now 


+ 80 sites pending 


2-Way/Microwave states i 153 California Sites 
+ Low & high elevation sites 
800-722-1496 NEED TENANTS?? + Expert site acquisition & 
Advertise your sites in the development 
NATIONAL COMMUNICATIONS Diablo C nications; Inc: 
WESTERN WASHINGTON SITE DIRECTORY y Wn i ie 
Commercial Beer with generator backup. Dedicated ww advertising antenna sites for lewse Sonne Single ones ier ues - 
S88 Serene ee ens paren NEED SITES? Northern California - Pt. Richmond 
ea The NCSD contains thousands of prime c s 3 Pax 23 
GOLDSPAR COMMUNICATIONS antenna sites, gl) wath space for lease (5 | ae P a ( 3 Pees 741 
Alan Robinson Just $25 per year. For information call Southern California - Burban 


(818)842-5000 Fax (818)842-5335 


206-475-9430 Fax 206-475-9410 


Tel: (908) 462-5964 Fux: (908) 308-4633 
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Anritsu Wiltron Sales Co. .........0.. 33 
ATHGMOR) INC yss.cccsseceucressessverseereasaces 87 
AF Comm Supply 

APE South 

Astron Corp. .. 

PUBS ADC sccceceessvecvicessaspne 

Barnett Electronics, Inc. 

Berkeley Varitronics 

Bird Electronic Corp. 0... 35 
BK Radio 

Cadex Electronics, Inc. ..........0......, 12 
Castle Tower Corporation . 103 
Centurion International, Inc. . 

CEO Tronics xe 
Chargeguard Corp. .....c cece 91 
David Clark Co., Inc... 28 
Communications Service Co. ......... 95 
Communications Specialists 
Communications Data Services 
Communications Instruments 
Concept Seating 

Connect Systems, Inc. .........0..0 
Control Signal Corp. ........cceeeeee 
CP! Communications, Inc. . 
Crystronics, Inc. ... 

CTI Products, Inc. wc. sii 
Direct Power & Water Corp........... 78 
D & L Communications, Inc. ........... 96 
D & L Communications, Inc. ......... 100 
Doppler Systems, Inc. .................... 74 
Douglas Integrated Software 100 
Duracomm Corp. ......cecccsssescrsreereees 40 


El Paso Communication Systems .. 72 
EMP CSB cwssqvaacsescecinvscssseveseavenseanns 54 
E Trunk Systems, INC. «2... cece 87 
Fanon Courier 


Glenayre 

Doug Hall Electronics 

Havis-Shields Equipment Corp. ..... 38 
Hewlett-Packard 

HUBH SF ING scasccecsavivesesconnivaenstnccnen 49 
Hutton Communications 

Hy-Q International 

IFR Systems, Inc. .... 

IFR Systems, Inc. .... ae 
JBRO Batteries, INC, occ 22 
Cb Bub anarannisccne aa onsen ema 78 
JPS Communications 


Marconi Instruments ...........0.......... 
Marcus Comms & Electronics 
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Fast Fact Advertiser 
Number Hotline 


112 602-275-4505 
800-676-5342 
408-778-4061 
800-323-3757 

124........ 800-255-6222 
800-543-9191 
714-458-7277 

27 .......... 803-892-2181 

123 .....,.. 800-423-3858 
908-548-3737 
216-248-1200 
800-648-0947 
604-451-7900 
800-599-7238 
800-228-4563 
214-416-9500 
800-458-3410 
508-751-5800 
800-875-5109 
800-854-0547 
800-441-0034 
970-962-9998 

.. 414-246-0900 
800-545-1349 
303-989-8000 
214-437-5320 
954-776-0031 
513-595-5900 
505-889-3585 

129 800-336-6825 

138 800-336-6825 
602-488-9755 
800-845-0408 
816-746-8300 
520-204-2597 
800-328-3911 
800-640-6646 
310-946-9493 
915-533-5119 
602-581-2875 

«- 914-245-1128 
.. 800-345-1354 
715-344-3482 
770-623-4900 
614-261-8871 
800-524-9800 

. 509-921-4001 
800-949-9490 
800-442-3811 
606-283-5000 
316-522-4981 
.++ 316-522-4981 
., 800-323-3779 
916-677-3210 
919-790-1011 
800-950-5005 
408-432-8100 
800-426-1656 
619-438-2326 
800-233-2955 
800-833-7724 


Company 

Marketronics Corp. ... 

Maxon America Ine. ......0.0.0... 
McManus Communications 

Mechem Electronics 

Meridian Communications 

Micropath Corporation 

Microwave Data Systems ... 

Midland International LMR 

Modular Communication Systems . 32 
Motorola Test Equipment 

MX-COM; InGossssscnscmnnnnn 97 
Myrtle Beach Communications 

Noise Cancellation Tech. ............0. 43 
NSI; Lids asemexcisenninnens 

Onyx Wireless Laboratories ... 
Optaphone Systems 

Orbacom Systems, Inc. ........0..0.8 41 
Peiker Acustic, Inc. ......0..00000.000. 65 
Personal Comms Industry Assn. .... 77 
PHGE NRGsccssssssisensesmencsscsacemen 46 
Polaris Industries ... 

Polyphaser Corp. ...........-..+ 

Radio Wholesale 

Ramsey Electronics 

RCW Distributing 

RELM Communications ... 

Ritron;. N@sssaanexeens 

RMS Communications 

Serviceware Corporation 

Sharp Communication 

Shure Brothers, INC. ........:ccscceseeseee 
SoftWright 

Sonic Communications, Inc. ........... 
Spectrum Communications Corp. ., 
STi-CO Industries, Inc... 
Survey Technologies, Inc. ......0....... 
Tait Electronics USA, Ine. .............. 
TCS Consultants, Inc. 0... 
Telepath 

Telepoint, Inc... 

Telewave, Inc 

TESSCO 

TESSCO 

Transcrypt international Ltd. ............ 3 
Trident Micro Systems 67 
Tripp Lite 

Trylon Mfg. Co. Ltd. ...... Ser 
TX RX Systems, Inc... 
Vega, A Mark IV Company 
Vertex/Yaesu USA 

Vocom Products Company LLC 
Wandel & Goltermann, Inc. ............ 64 
West Coast Radio 


Wireless Resources .......... 
WirelessWorld Expo ‘96 ... 
ZOWON NG wccscsererawavconeaeses Pa 
CENT, MG. scsurneseozacuscanasesionesanaveursanen 51 
OOM NGS SAG evi ccacsecoereonnnaperantesoone 57 


Advertiser 
Hotline 
800-845-1230 
816-891-6320 
501-763-6250 
540-891-0569 
818-222-5655 
303-526-5454 
716-242-9600 
800-MID-LAND 
818-764-1333 
800-505-TEST 
800-638-5577 
803-448-7734 
203-961-0500 
206-946-2426 
714-374-2828 

.. 707-923-4000 
609-829-4455 
916-888-3771 
703-739-0300 
219-936-4221 

... 800-752-3571 

... 800-325-7170 
800-53-RADIO 
800-446-2295 
800-726-9015 
800-821-2900 
800-USA-1USA 
800-627-2022 
819-770-4000 
800-548-2484 
800-25-SHURE 
303-344-5486 

.. 800-688-1944 

.. 610-631-1710 

.. 716-662-2680 
503-591-5986 
713-984-8684 
409-588-3200 
510-656-5600 
310-652-3666 
415-968-4400 
800-472-7373 
800-472-7373 
800-276-8799 
800-798-7881 
312-755-8741 
519-669-5421 
716-549-4700 
818-442-0782 
310-404-2700 
800-USA-MADE 
919-460-3316 
310-268-2464 
888-469-3832 
888-469-3832 
800-409-4509 

141 ........ 800-409-4509 
102 800-288-8606 
206-820-6363 
206-820-6363 
206-820-6363 


Fast Fact 
Number 


and trunking systems. 

For solutions to your radio 
communications needs, and 
more information about the 
complete and competitive line 
of Vertex radio products, call: 


310/404-2700 


Vertex Radio | 
the land mok 
has been in thy 
designing synthe 
commun geet 
incorpe 
enginec™ 
ing and 
which me 
demands of 
public safety, . 
agencies. 

The “close to x 
company philoso} 
with constant cust 
has lead to many jg 


rman © 
rr 


it Witt yey 


* This-device has not been approved by the-Federa 
Communications Commission. This device is not; and” 
may not be, offered for sale or lease, or-sold or leased 


until the approval of the FCC has been obtained 


= serene 


| TP-3200 


$279.95 
Full Featured‘Shared Repeater Tone Panel 
with ALL 157 CTCSS/DCS codes. In 
Desktop or Rack Mount version, 


TE-64 $79.95 


Self-contained Encoder, Rotary Dial Selection, 
Great for the Benchtop: 5.25"x 3.3" x 1.7" 


PE-2P $54,95 


Two-tone Sequential Encoder. 
Sub-assembly mounts inside radio 
or other enclosure. Multiple call 
capability. 1.25" x 2.0" x .4" 


SD-1000 


DCS-23 


Digital Coded Squelch 
Encoder-Decoder. Pro- 
grammable to all codes. 
1.36" x 1,18" x .25" 


TS-32P 


$59.95 


Two-tone Sequential Decoder. 
Proecminabl 

switched outputs from two-tone 
paging calls. 1.25" x 2.0" x .4" 


$57.95 
Programmable CTCSS 
Encoder-Decoder. Tone 


squelch for any FM trans- 
ceiver. 1.25" x 2.0" x.4" 


CSI-100 _ $749.95 
Video Modem. Sends and receives broadcast” 
quality, single frame; color Video over ANY 
narrow-band communications channel. 


She 
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Mt 
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CC-1/CR-1 $49.95 each 


Surface Mount Component Kits for iring 
SMT circuits. CC-1 for capacitors/CR-1 for 


$59.95 DTD-1 


€ unit provides 


TS-64 


Sub-miniature Program- 
mable CTCSS Encoder- 
Decoder. 1.7" x .78" x .25" 


$64.95 


$59.95 
Single Function DTMF Decoder. 


Provides switch outputs via 


DTMF. 1.25" x 2.0" x .4" 


$S-32SMP 


Sub-miniature CTCSS 
Encoder. Jumper program- 
mable. .53" x 1.0" x .16" 


ID-8 $89.95 
Automatic Morse Station-Adentifier. Meets all 
FCC ID Requirements. Fully field program 
mable with included keypad. 185 x12 35" 


PE-1000 $224.95 


Desktop Paging Encoder. Two-tone sequential, 
other formats available. 7.5" x-7.8" x 2.7" 


PE-4/PE-15 $99.95 
Multiple Call POCSAG (RPC-1) 
Paging Encoders. Where direct 


control of local area paging is 
desired. 1.78" x 1.03" x 35" 


$27.95 SS-32PA $28.95 


Programmable CTCSS 
Encoder. Custom rones or 


audible tones also avail- 
able. .9°x1.3"x .4" 


The Sky’s The Limit! 


For over 25 years... 
bringing you tone signalling 
products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year war- 
ranty, and you’ll realize the 


sky’s the limit in our efforts 
toward customer satisfaction. 

Shown are a few of our 
most popular tone signalling 


products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 


COMMUNICATIONS SPECIALIS TS, INC. 


(MY 426 WEST TAFT AVENUE * SORONGE, CA 92665- 4296 
(714) 998-3021 © FAX (714) 974-342 
Entire U.S.A, (800) 854-0547 FAX 1800) 850-0547 


‘Outside USA or Canada: Jescom Intemational, 1 Waters Park Dr. #117, San Mateo, CA 94403 USA + Phone (415) 574-1421 « FAX (415) 574-5297 - Also in Italy and Spain 
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